Mannfacturers of Submarine Cables, Matériels for Overyroind Lines, rot: Telegraph Posts, Tzsulators, Instruments, 
= a = S à ‘Contractors for laying Submarine Cables, for the erection of Land Lines, and it for the establishment of gratis” 


à 


LA 
OFFICE: r6, UNION COURT. OLD BROAD STREET: LONDON, E.C. 
| “WORKS : VICTORIA ROAD: CHARLTON, LONDON, S.E. 


of all Pelegraph Appliances; Materials, and Machinery for 


Laying Submarine Cables, and Contractors for Underground & Aerial Telegraphis. 


Tel Buoys, both Patent and Ordinary ; Centipedes, - Mushrooms, Cable 
«flanks, Picking-up. and Paying-out Machinery, Dynamometers, Bom Stevan Gear, Steam and Hand 
Hauling Gears, Ropé and Chain Fittings, Cable Drums, Splicing and Fointing vols, Fe, 
Machinery sie, ame and Constructed for the Complete Equipment of Telegraph Cable Factories: and 1 
Vessels. Wire Testing. Machines for Tension, Elongation, and Torsion. Wite 
Machines for Shallow and Deep Water, | 
AH “Apparatus ‘and Material used ia the Construction pue LAND & LINES, vis 


INSULATORS— Foknson & Philiips’s Patent Fluid Insulators, and all kinds of the ordinary form. 


BATTERIES—Sole Makers of Higgins’ Patent Bichromate Batteries, 


Patent and all the ir 4 forms. Contractors for the supply of Zine : 
and Varbon Battery Plates of special quality, . 


POLES—Wrought Iron or Composite Poles of various kinds, | : 
MAKERS OF SPECIAL UNDERGROUND TorPepo AND FIELD CABLES, with Since OR | 
| Insulated Gopper. Wires, Strand and Ropes, taped or braided, cotton or snk covered, | é 


ELECTRIC LIGHT.—Sole Makers of Brockie’s Electric Lamp. eres 
Every description ef Leading WIRES and CABLES. CARBON BRODS, both Black and Covpered. 
; ZSTIMA TES GIVEN FOR COMPLETE SYST. BMS OF BL ECTRIC Liebe 


ELECTRIC LIGHT. 
BROTHERS, 


WANUFACTURERS OF 

Siemens’ PATENT DYNAMO-ELEUTRIC MACHINES, LAMPS, CARBONS, 
and all APPARATUS weacessany ror WORKING tus Evecraic .Ligur ror trientine Raicway 
Srarions, Wuanves, Docks, Licurnousss, Sures, Facroniss, Weaving Sueps, Yarns, 


A 


Batteries, Electric Mine Exploders, and Telegraph A Pparatus of all kisds, 


communication generally, 


QUEEN ANNE'S GATE, WEETMINSTER. 
Works—CHARLTON PIER, WOOLWICH, KENT. 
And at BERLIN, PARIS, Bt. PETERSBURG,’ and “PEU, 


{'& 
“ y ) 


d 
| e | 


PARTRICK & GARTER, PHILADELPHIA, PA., VU S. A. 


AND SON, 


DENBY POTTERY, NEAR DERBY. 


of the Stoneware Telegraphic ‘Insulators and Battery Celis. 
en shapes and sizes for TELEPHONIC and Mining purposes have been recently introduced, oe 


London : 6, STATION: STON Nw. 


“Ready this day, With Illustrations. ‘Grows 95. 6a. loth, 


YING PLAIN DIRECTIONS FOR THE WORKING OF GALVANIC BATTERIES, ELECTRIC 
“LAMPS, anp DYNAMO-ELECTRIC MACHINES. 


2:07" Author of “Electro Plating + a Practical Handbook.” | | 
Edited by F. ©, WEBB, MIC.E., M.S.T.E. | 


| London : LOCKWOOD & co, a Hall Court: 


“THOMAS & LEONARD JENKINS, 


MILTON WORKS, GEORGE ST. 
PARADE, BIRMINGHAM, 


- MANUFACTU RERS, 


Telegraph, FENCING, Bottling, and Tinned, 


SPRING, and Rivet. of Charcoal Wires. 


and every description of Telegraphic and Electrical Material, Send for Catalogues: 


‘ELECT CTRIG. LIGHT: 178 PRODUCTION AND. USE. 


AND IRON WIRE | 


Brush, Binding, & every description 


OFF WE = GREAT. St HELENS CHAPUAN, 


INDEX TO TELEGRAPHIC ‘JOURNAL ADVERTISEMENTS. 


No cree is puns for inserting cain of firms whose advertisements appear jor at least three months 
7 comsecutively in this Fournal, during the continuance of suc advertisements. eee 


{The refer to the page on which the advertisement wilt be found, 


* F. Foxcroft ‘esters, 3 Lig cng y Wratten & Wainwright ROR 9 


: 
z 
à 
‘ 
- » 
* 
À + 
. 


LEGRAP H 


a> 


ELECTRICAL REVIEW. 


JUNE 15, 1880. 


No. CLXXVII. 


VoL. VIIT. © | 
| CONTENTES : | 

The Telephone Companies 203 Micro-Telephone Trans- The 212 
On some Thermal Effects of Electric 1 207 e jamin ectric ig t Ty 213 
by Wiliams Henry Press | Varig, Time Bai $0 
R. Sykes’ Double Arm Block Ta: FRE in the of Societies. 216 


PATENTS FOR INVENTIONS. — 


OBERTSON, Broman, & Co. (established 

ears) continue to obtain Patents for Inventions. Pam 

=_—" special advice, gratis or by post. 
ndon. 


1°) 
ibe, 
166, Fleet Street, 


TO INVENTORS. | 


ESSRS. BREWER & JENSEN, British, Foreign, 
and Colonial Patent Agents, give prompt personal attention 


_to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. 


(;EOLOGY. —In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 
he says:—“‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a wed arranges collection of specimens, 
such as may be procured from Mr. TENNANT (149 Strand), 
Teacher of Mineralogy at. King’s College, London.” ese 
Collections are supplied on the following terms, in plain Mahogany 


Cabinets :— 


L 


roo Specimens, in Cabinet, with 3 Trays .. .. 42 2 o - 
200 Specimens, in Cabinet, with 5 Trays .. .. 5 5 © 

300 Specimens, in Cabinet, with 9 Drawers 10 10 © 
400 Specimens, in Cabinet, with 13 Drawers # 6 0 


More extensive Collections at 50 to 5,000 Guineas each. . 


TELEGRAPHIC CABINET WORK. | 


| Northern 


_Wm. M. FOXCROFT, 


54, COMPTON STREET, CLERKENWELL. 


(Established 1844.) 


INSTRUMENT CASES OF ALL DESCRIPTIONS. 


Lock and Block, Single Needle, Bell, Sounder, and. . 
elephone. 


CABINET WORK DESIGNED TO SUIT NEW 
INSTRUMENTS. 


TELEGRAPH INSTRUMENT CASES. 


| GEORGE BEECH, 
10, SANDRINGHAM RD. HIGH ST. 


KINGSLAND, 


Continues to supply Railway and Telegraph Engineers with 
every description of Telegraph Instrument Cases, Single 
Needle, Block, Bell, Switch, kee, The material and work- 
‘ manship of first quality and guaranteed. | 


Terms moderate for Cash. 


J. F, FOXCROFT, 


TELEGRAPH CASE MANUFACTURER, 
89, LEVER STREET GOSWELL ROAD. 


Single and Double Needle Instrument Cases, Disc Cases, 
Morse Boards, Bell Cases, and every description of 
Cabinet Work for Electricians, 
ESTABLISHED 1870. 
Terms moderate for Cash. 


| give a contrary signal upon t 


RICHARD JOHNSON & NEPHEW, 
| : MANCHESTER, 
TELEGRAPH & TELEPHONE LINE WIRE. 

_ Lonpon OrFice— | 


-8, GREAT WINCHESTER STREET, EC. 


ROSSLEY’S PATENT TELEPHONE 


| TRANSMITTER, as described in ‘‘* TELEGRAPHIC 
JOURNAL,” May 1, 1879. Price from £2 ros. Illustrated list 
one stamp. These instruments are now in use in the signal 
cabias on the Lancashire and Yorkshire Railway, the 
various depots of the Leeds Tramways Company, and 
several hundred other places, giving perfect satisfaction. 
They require no adjustment after being made, and are not 


liable to get out of order. 


~* 


Single Needle and Block Instruments, as supplied to the principal 
Railway Companies, Sounders and Morse Instruments, Coils with 
Induced Needles, Mining and Signal Bells, py come Call 
Boards, &c. Sole Makers of Warburton & Crossley’s 

| Patent Relay. | | | 


BLAKEY, EMMOTT & CO, 
Telegraph Works, Halifax, and 14, Southampton 
Buildings, Chancery Lane, London. 


HARBOROW & Go... 
Welegrayh Gustrument Mannfacturers, 

| 4, Circus Street, Marylebone, W. 
-Makers of Block: and . Speaking Instruments, Bells 
Batteries, Morse and Acoustic’ Instruments. Makers 
of F. M. Rogers’ Patent Needle Sounders, which can 
be used or not at will, and can be added at a trifling 
cost to any Needle Instruments. Models made. Ex- 
periments carried, out.—4, Circus Street, Maryle- 
bone, W. | 


BLOCK TELEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. 


TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in “Block 

Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. Saxpy & FARMER), inspected and im roved 
by Captain Tver, on behalf of the Board of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indication 
of aline blocked from the signalman in advance, cannot possibly 
outside semaphore to the engine- 


‘Such is the latest development.of. railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the erdinary block system.” —The Times. 
Office and Works—4, OLD STREET, GOSWELL Roan, LONDON. 


MACHINERY for covering Telegraph Wire with 
Silk, Cotton, Flax, Hemp, India-Rubber, Gutta-Percha, &c. 
Wire Stranding Machines. Complete’sets of Machinery for the 

Manufacture of Telegraph Cables 


THOS, BARRACLOUGH, 97, BRIDGE STREET, MANCHESTER. 
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INSTANTAN ‘PHOTOGRAPHY. 


PHOTOGRAPHIC" ‘APPARATUS, 


eres 


SET 


Together with Swan! s Sensitive Plates, the necessary solutions. ‘gad’ lodtcuctons complete for. the negative 
process, taking pictures 6; x 4% for £9 10s. Od. Swan’s ‘Sensitive Plates are so simple and easy to 
manipulate that any intelligent youth may almost immediately take the most Exquisite Photographs, and this 


without staining the hands or using SET chemicals. Sets of Photographic Apparatus from £3 58. Od. 
upwards are supplied by 


“MAWSON & SWAN, 


u Philosophical Instrument Makers. Importers of and Dealers in Chemical, Electrical, and all kinds of Scientific 
Apparatus and Chemicals. — Furnishers, | 


NEWOASTLE- ON- TYNE. 


ELECTRIC HOUSE BELLS 


On the best system, from 8s. 6d. each. 


Battery, Button, 40 yards of Wire, and Book 
of Instructions, price 13s.. 


BURGLAR DETECTORS. FIRE ALARMS. 
rs NC INDICATORS with Improved Relay. CONSTAN T BATTERIES. 
Wood and China PUSH BUTTONS. INSULATED WIRE. 4 
HOUSES & MANSIONS FITTED. . ESTIMATES GIVEN. NS 


ILLUSTRATED PRICE LIST OF ELECTRIC BELL APPARATUS, post free. ~ 


“Messrs. ARCHBUTT, “TESTIMONIALS.  “ Rugby, May, 1878. 


ae “ Your prepare ‘Burglar Detectors. fitted in my house last month have already proved 
efficiènt.—W.. 


Scarborough June, 1878. —You have fitted the Electric Bells in my'hoùse-to my entire, 
satisfaction.—D. P 

Of Rugby, Sept. 24, 1878. —Your Burglar Detectors have three times lately been tested. > 
and proved efficient.—W. W. 8. C. 


sgh of all descriptions. . Silk covered Wire. Binding . 3s. per doi Double Line Wire. 
Is. 6d. per dozen yards. Silk Cord, Switches, &c., &c. Telephone Signal Transmitters, Ios. 6d. “each. 


Just Published, “ Electric Belis, and how to Fix them.” Thirty pages and diagrams. » Post free, Six stamps. 


J & W. E ARCHBUTT, 
8, BRIDGE STREET, WESTMINSTER, 8.W. tang the Houses of Parliament). 


THE BROOKS’ PATENT INSULATORS 


"WERE AWARDED THE FIRST PREMIUM 
At the Paris TE of 1867, at the VIENNA EXPOSITION 1873, at the CINCINNATI INDUSTRIAL 
ue EXPOSITION in 1874, and at the CENTENNIAL EXPOSITION at PHILADELPHIA À in 1876. 


These INSULATORS are being, largely se by the WESTERN UNION and AMERICAN UNION TELEGRAPH. Cos. 


“MANUFACTURED FOR § SALE BY | 


DAVID BROOKS, South 21st Sires, Philadelphia. 
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PATENT LIGHTNING 


Expe e accumulated since the time njamin Franklin, proves-conolusively that:a Conductor made 
of pent of adequate size, “is the, best of ie iatices for the protection ot evety description of. ‘Building: from the 
destructive effects of Lightning. | Py 


NEWALL & CO.'8 PATENT COPPER-ROPE LIGHTNING CONDUCTOR, 


plied to all kinds of Buildings and Shipping-in all parts of-the world, with/uñva success, Îs thé 


It is simple in its application, no insulators being required ; and it costs only ONE SHILLING per foot for the standard 
size, which is safe in — storm. 


SOLE -PATENTEES OF-UNTWISTED: WIRE) ROREG 


Manufacturers Iron and. Steel Ropes for Collier and. Riggin 
| Ropes, Guidé Ropes &e. 


GILT AND SILVER CorD FOR HANGING PICTURES. , IRON, STEEL, AND COPPER CoRD FOR R CLOCK . AND SASH LINES, &c. 


R. S..NEWALIL & Co., LONDON, 130, STRAND}. W.C. 


LIV, ERPOOL, 36). Waterloo , Road GLASGOW, 68, Anderston Quay; MANUFACTORY, 
| Gatethead-oa Tyne: J CA Fi 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc. 


Tue Sciopticon was the first of these KR + pi introduced, and still holds its place as the best among a host of 
imitations. | a 


1 


The principle of the light i is two parallel Sines placed cdgewise to the : condenser. re | 
Always ready-—a few seconds required to put in operation, 


The Improved Beidptidon à the only Lantern in the market 
-. constructed on scientific principles. It is arranged so that the whole of 
the light from the condensers passes through the front lenses, the 
focussing being done with the slide, thus giving greatly . 


light on the’ screen and much better definition. | rice £6 
Catalogue. of Sciopticons &. -Appliances. | SS 
| SCLOPTICON MANUAL OF INSTRUC- LES 
TIONS AND EXPERIMENTS.” 
Stamps, | 
| "Reeth Edition in the Press, 


WOODBURY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent pigment 

photographs, and printed in transparent colours, every gradation of 

A —— See | LA shadow is brought out on the screen, Their warm tone also contrasts 
most «id with the cold photographic colour. 


THE SCENOGRAPH. 


A very light and portable Tourist’s Folding Pocket Camera. By the New Dry "ee Chemicals à 
are left at bome, and the Sensitive | Plates developed. at leisure. N o previous knowledge necessary, : 


No. 1. For Pictures 42 x 34, with lens stand and camera ‘ive 7 a 
No. 2. For Stereoscopes or Cabinets 50/- 
No. 3. For Pictures, 7 x 5 aye 


Well ps sut for use of Engineers, &c., for taking photographs of machinery or progress of works. 
LE | Manual of Instruction (with Photo) seven stamps. e 


SCIOPTICON COMPANY, 


157, GREAT ROR, STREET, LONDON, W. 
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Ww. T. HENLEY’S TELEGRAPH WORKS 00, LIMITED, 


| TELEGRAPH ENGINEERS AND CONTRAUTORS. 


MANUFACTURERS OF SUBMARINE CABLES 
AND TELEGRAPHS OF ALL. KINDS. 


Telegraph Wires and Stores of Every Description. | 


| “WORKS—NORTH WOOLWICH. 
EUGENE F. PHILLIPS, 
i -MANUFACTURER OF PATENT FINISHED 


INSULATED TELEGRAPH WIRE, MAGNET WIRE, 


TELEPHONE AND ELECTRIC CORDAGE, PATENT RUBBER- COVERED WIRE, BURGLAR 
ALARM AND ANNUNCIATOR WIRE, LEAD ENCASED WIRE, CABLES, &c. 


OFFICE AND FACTORY, No. 67, STEWART STREET, PROVIDENCE, RL, USA. 


W. H, SAWYER, Electrician and Superintendent. 


gb op are referred to the EXCHANGE TELEGRAPH Company, Limited, 17 and 18, Cornhill, London, E.C. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. 


MANUFACTORY—ALWYNE LANE, N. 


(THEILER’S PATENT, 1880). | 
LOUD AND DISTINCT. CANNOT GET OUT OF. ORDER. 
fl PRICE COMPLETE (Switch and Induction Coil), £2 10s. each. 


PETER BROTHERHOOD, 


ENGINEER, 


56 & 58, COMPTON STREET, GOSWELL ROAD, Ec. 


SILVER MEDAL, PARIS EXHIBITION. 


ENGINES 


AS USED BY 


DL. Siemens, Gramme, and Wilde, 


FOR DRIVING 


HOT MACHINES. 
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REVIEW. 


VIIL.—No. 


à sol { j i 


THE TELEPHONE COMPANIES. 


THE recent Extraordinary General Meetings of the 


Telephone Company and the Edison Telephone 


Company, called for the purpose of considering 


whether an amalgamation of the two enterprises 


should be effected, must have been watched with 


considerable interest by the commercial public. 
The question involved, affects, to a considerable 
extent, the conveniences which the telephone ex- 
change systems offer. Looking to the wonderful 
success which the telephonic system has had in 


America, it is but natural that efforts should be 


made by those who have plenty of capital at their 
command in this country to embark the same in 
enterprises connected with the new branch of tele- 


graphy, and which seem to offer a good arene 


of returning handsome dividends. 
The long commercial depression which has so 
seriously affected the prosperity of the country 


can hardly yet be said to have shown certain signs . 


of passing away, and inasmuch as. it-has, more or 
less, affected every branch of trade, the present 
time is inopportune for judging of the chances of 


future success which may attend the telephone 


companies. That every effort is being made to 


give the systems as wide a scope as possible must. 


be evident to every one, as the network of wires 
which stretches all over the metropolis, is daily, we 
might say hourly, growing larger in extent and more 
offensive, not to say alarming, to the sight. This 
huge cobweb owes its origin almost entirely to the 
busy spiders of the telephone companies. Con- 
sidering the outcry which has been more than once 
raised against the use of aerial wires, not only on 


. account of their unsightliness, but also on account 
of the accidents to which they expose the traffic of | 


the streets, it is somewhat surprising that more has 
not been said on the subject. The Post Office are 
slowly but surely removing these overhead wires and 
substituting underground work, but the telephone 
companies are very quickly making up for this 
change in the right direction, by putting up ten 
Wires for every one removed by the Post Office. 
Whether they will be allowed to go on unchecked 
is, we think, hardly a doubtful question; but the 
British public has not yet fairly woke up to pro- 


| con gratulation. 


test against the disfigurement of our streets. Per- 
haps when a few! more? accidents happen they 
will do so. Inthe mean time there is a grand open- 
ing for an enterprising man to devise a cheap and 
efficient system of underground wires— perhaps 
Mr. Brooks will move in the matter; but the diffi- 
culties of inductive interference, have yee: to be 
overcome.. : 

It can hardly be doubted: that the will 
play a very important part in commercial trans- 
actions, and the extent to which it will be used, will, 
of course, depend ina great measure upon: thecheap- 
ness with which the power of intercommunication 
between offices can be afforded. The existence of 
two or more telegraph companies, each of which 
undertook, either individually or jointly, to convey a 
message to any particular locality, involved no greater 
trouble or expense to the sender of a message than 
would have been the case if all the work had been 
carried on by a single company ; indeed, the fact of 
the companies being rivals, as regards the means of 
communication between large towns, acted as a 
healthy stimulus, and was advantageous to the 
public, for each company knew that if there were 
any delay in getting off the message work, that 
work would be put into the hands of their more 


expeditious rival. 


In the case of the telephone exchange systems, 
the conditions are different. The element of delay 
is altogether absent ; one renter can communicate 
with another immediately, or he must wait till 
the other is disengaged: there is no interme- 
diate course. The fact, however, of one company 
having its exchange in communication with one 


set of renters, and the second company with 


another, is quite a different affair. It means that 
the two sets are cut wd from communication with 
each renter.. This, it is needless to say, would ‘not 
be approved of, and the very fact of the difficulty 


existing would deter many commercial men from | 


subscribing to either company. If the two com- 
panies amalgamated, the objection would cease to 
exist, and very many persons who now hold back 
would be certain to become subscribers, to the 
great advantage of the shareholders. 
The determination to urite the two companies 
referred to having been carried unanimously at. the 
two meetings, those interested in the:success of the 
telephone exchange system have | ect cause for 


Ir will gratify to. know that Pioféssor 


David Edward Hughes has been pue a + Fellow 
of the Royal Society. 1.101 oft :101. 
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ON. _SOME,, THERMAL, EFFECTS OF 


Ï 


HENRY PRE PREECE, Genera Post Office. 


Q 10 
L'HAVE been ‘etigaged f for so ome tin e past in experi- 
menting on the thermal effects of electric currents, 
but the ‘final results of those experiments are not 
sufficiently ripe at present to justify my-brmging 
them ,before:the, Royal: Society. have; however, 
obtained one result which I — ol to be sufficiently. 
novel to justify a snort note. 
most striking facts’ elicited “b y these experi- 
ments aré: ort | SED! 5490 , is. 
_1. The extreme, with: ‘which :thin., wires 
acquire and lose their increased temperature. 
2. The excessive sensibility to linear expansion 
which fine wires of high resistance evince. = | 
: Now as rate of and: ‘therefore of ex- 


sonorous effects were most and 
the; microphoñe iT; spokén 
nto. The though muffl » Was 
and words could easily besheard., 

1. Experiments wére first made 4 to determine the . 
length which gave the loudest sound and the clearest 
articulation, and, after-repéeated.trials with every 
variation of length from one inch to six feet, it was 


_ found that a wire six inches long gave the maximum 
_ effect. 


2. Experiments were then made to determine the | 


_ diameter of the wire that gave the best effect, and 
after repeated trials with every gauge drawn from 


00005. inch inch, it was found that 


_the diameter O°001 inch gave the best effect. . 


Experim lents were then tried, with wires six 
inches in léngth and‘o'oor inch diameter of different’ 
materials, viz;) gold, iron, aluminium, silvéf, copper 
palladium, and, platinum, and came out in : 
of merit :—., 


‘pansion and contraction, varies very near directly 
as the increment or decrement of the currents, 
when these variations are very small, it occurred to 
me. that if a long wire of small. diameter and high 
_ resistance were attached to a sounding board, or to 

the centre of a disc (such as one of those used for 
telephones and phonographs) and it: formed part of 
a circuit conveying telephonic currents, sonorous 
‘vibrations ought to be reproduced. 

The sketch shows the arrangement of the ap- 
paratus used for thé experiment. _ 

It consists of a stout base of mahogany, on which 
a brass support was attached so ‘that it could slide 
and be fixed at. any distance from the upright at 
the further end of the base board. 

A disc of thin paper, and then of thin i iron, was 
mounted on the upright. 

The wire experimented upon: had’ its ends con- 
sites to terminals: on the wooden. base, so that it 
could be inserted in a circuit consisting of a 
microphone transmitter, T, and a battery of six 
bichromate of potash cells in another room out of 
hearing. 

A platinum wire of 0°003 inch diameter and six 
| inghes long from end to end was first —_ and the 


vrs 


* Read before the Royal Society, May és, 1880. 


“clear 


Platinum ese eee Very 


Aluminium ... Very variable. | 

‘Gold 03 Very poor. 


“he The effect of mechanical strain was tried. It 
was found not to vaty the effect. When once the 
requisite tension, which varied with each métal, 
was. obtained, further tightening up did not vary 
the clearness or loudness of articulation. 

Gold would scarcely bear the tension required 
to reproduce sonorous vibrations, hence its low 
position. 

Very thin. carbon. pencil, 0625 irich diameter, 
was tried. under compression and under tension, but 
no effect whatever was éxperienced unless a bad 


| joint was made, when at once a faint microphonic 


effect was apparent. . 

6. No sibilant sounds whatever could be repro- 
duced. 

‘7, That the effect was due to heating and cool- 
ing, was shown by the fact that it was possible to 
increase thé current to such a strength as to render 
the temperature of the wire sensible to the touch, 
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and then to make its elongation and contraction by 
low sounds evident to the eye. 

It therefore appears from these experiments, that 
wires conveying those currents of electricity which 
_are required for telephonic purposes expand and 
contract as they are heated and cooled, and as the 
variations in the strength of the current are small 
compared with the strength of the current itself, the 
expansion and contraction vary in the same ratio as 
the condensation and rarefaction of the air particles 
conveying the sonorous vibrations which produced 
these vibrations. 

The mechanical changes, or molecular vibrations 
in the wire, due directly or indirectly to telephonic 
currents, which result in the reproduction of sound, 
bear a close analogy to the mechanical changes due 
to the direct transmission of sound, but with this 


important difference, that while the vibrations due 


to sound are progressive along the wire, and their 
velocity is low and easily measured, those due to 
_ thermal effects are practically instantaneous, and 
therefore affect simultaneously the whole length of 
the wire. . | | 


Note.De la Rive, in 1843 (vide “ Electricity,” 
vol. i., p. 304), observed that an iron wire emitted 
sounds when rapid discontinuous currents were 
passed through it, but he attributed. the effect to 
magnetism, for he failed to obtain the same effect 
in non-magnetic wires like platinum or silver. 

Graham Bell found, in 1874, that a simple helix 
without an iron core emitted sounds, and (in 1876) 
that very distinct sounds proceed from straight 
pieces of iron, steel, retort carbon, and plumbago 
when conveying currents. | 

Professor Hughes showed that his microphone 
was reversible, that is, that it could receive as well 
as transmit sonorous vibrations. | | 

Mr. Weisendanger (Zelegraphic Fournal, Oct. 1, 
1878) reproduced sounds on a microphonic receiver, 


which he called a thermophone, and attributed the 
~ toi viz., th 
under the influence of heat, which, in fact, is the 
explanation of all microphone receivers. 

Ader reproduced speech by the vibrations of a 
wire conveying currents of electricity, but he found 
that only magnetic metals were effective, and there- 
fore, like De la Rive, he attributed the result to 
magnetic agencies. (Vide Count du Moncel, Ze/e- 
graphic Fournal, March 1, 1879.) 

hese and many other sonorous effects of currents 


on wires may be really due to such heat effects as I 
have described. 


W. R. SYKES’ DOUBLE. ARM BLOCK 
INSTRUMENT. 


As USED ON THE MAIN LINE OF THE LONDON, 
CHATHAM AND DOVER RAILWAY. 


Fic. 4 is a front view of a complete instrument for. 


working both the up and down traffic, and is fixed 
at each end of a section. A (fig. 4) is a dial fitted 


with two arms, B and B.I1., mounted behind a post, C; 


_ position. By depressing the key or tapper, Kk (figs. © 


- pressed, the current is reversed, Zinc going to Line, 


the arm, B.1., on the right hand side of c is worked by 
an insulated rod, D (figs. 1, 2, 3), connected to the 
reversing axle, E (figs. 1, 2, 3), the end of which 
passes to the outside of the case, and by means of 
. knob F (figs. 1, 3, 4), can be turned to the right or : 

left. On the other end of reversing axle, £, is fitted 
a cam, G (fig. 2), which works between two springs, 
H, HI. (figs. I, 2, 3). | | 

_ The double stud, I, 1.1. (figs. 1, 2, 3), is fixed be- 
tween the springs, H, H.L, on the back of case, and 
on turning the knob, F, say to the right, the revers- 
ing axle, E, with the cam, G, turns also, cam G 
taking spring H.1. away from the pin of stud 1, and 
allowing spring H to make contact with the pin of 
stud 1. Cam G also makes contact with HI. © 

Spring H is connected to the zinc of the battery ; 
spring H.I. to the copper of the battery. 
The turning of knob F, in addition to reversin 

the battery connections, also (by means of rod D 
moves the arm, B.1., to a horizontal or “ 


I, 2, 3, 4), which is connected to terminal 4 or Line, 
the latter, by means of the contact block, m (figs. 
I, 2), is connected to reversing axle E and cam G, 
and thence to spring H.I. | By the depression of the 
key also, the insulated back portion, 4, of the key or 
tapper, K, raises a spring, N, which, together with 
terminal 6, is connected to terminal 1 or Earth, into 
contact with stud 1, 1 (stud 1 being in contact with 
spring H), thereby sending the Copper current to — 
Line and the Zinc to Earth. | 

By turning the knob F to the left, the arm, B.L, is 
lowered to “Clear,” and the key being again de- 


and Copper to Earth. 

The foregoing describes the arrangement for — 
sending reverse currents, which is all mechanical. 
_ We will next consider the working of arm B, which 
is controlled by the instrument in the next section. 
Arm Bis mounted on an axle having behind the | 
dial a steel arm, 0 (fig. 2), kept magnetised by mag- 


net P (figs. I, 2, 3), working between two shoes, 2, s, | 
| ofthe electro-magnet, Q (figs. I, 2,3). In giving 
“train on,’ by depressing key kK, without moving 
knob F, arm B being at “clear,” a current is sent to: 
the electro-magnet of the instrument in the next 
section, which rings the bell there by attracting 
armature R (fig. 3), but does not alter position of 
arm B of that instrument. Ifthe train is accepted, 
the knob, F (of instrument in next section), will be 
turned to the right, putting arm up to “danger,” 
and the key depressed sending a current to line a 
which enters vid 4, K, M.I. (fig. 2), to terminal 5 ie 
Ge 2) into electro-magnet Q ; from thence it passes | 
through terminal 6 (fig. 2) to earth. This causes | 
arm O to be moved from x to s (fig. 2), raising arm | 
B to “danger.” | ae 

When a “clear” signal is given, knob F will be | 
turned to the left and arm lowered to “clear,” the | 
key depressed, and a reverse current sent into | 
electro-magnet Q, which will bring arm B to “clear.” 
It will be seen that the current passes direct from 
the battery without going through any coils or 
electro-magnets to line, thus saving a great portion 
of the ordinary gear put into block instruments. 

In whatever position the arm of one instrument 
stands—Up or Down, Clear or Blocked—so the cur- 
rent is sent, putting the corresponding arm at the 
other end of the same position. 
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These instruments have been made partly from 
the old tapper bells by “Izant,” and make a good 
and cheap block instrument with only ome wire. 
The cost of each instrument is about £5 Ios., and 
the old tapper bells can be altered at much less 
cost. | | 


HUNNINGS MICRO-TELEPHONE TRANS- 
| MITTER.® 


IN its crude form the Hunning’s Patent Micro-tele- 


phone Transmitter was in existence about three years - 


ago, and has subsequently passed through a long 
series of modifications. Its present and most ap- 
proved form was designed for the patentee by Mr. 
Cox-Walker, of York, to embody the various im- 
provements suggested by experience. Its outward 
appearance is similar to that of the ordinary Bell 
telephone, but the resemblance stops there. The 
usual mouthpiece is covered on the under side of 
the opening by a piece of nickel-plated brass wire 
gauze, which forms a protection to a thin sheet of 
platinum foil. This foil acts the part of a vibrating 
diaphragm, and is in immediate contact with a very 
thin layer of granulated coke, which fills a small 
cavity provided with a brass plate at the bottom. 
The platinum foil is connected to one terminal 
through the brass ring, and the brass plate is con- 
nected to the other terminal. The terminal wires 


are then passed through the hole down the centre 


of the handle ; the latter is screwed on to the cen- 
tral part, and the instrument is complete. In con- 
necting it up for use, a receiving telephone (which 
may be Bell’s or other similar instrument) is re- 
quired at each end of the line in addition to the 
micro-telephone transmitter, and also a battery of 
Leclanché or othercells. The function of the trans- 


mitter is, by the aid of the battery current, so to in- 


crease the sound given out by the receiving tele- 
phone as to make these instruments a practical 


use of an induction coil, which is found to be so 
great a necessity with all other forms of telephone 
transmitters—Edison’s, Crossley’s, and Blake's, to 
wit—quite unnecessary ; and by the use of a special 
‘form of receiver, which is now engaging the atten- 
tion of Messrs. Hunning and Cox-Walker, the 


_ effects of induction are hoped to be entirely elimi- 


nated, the experiments hitherto made by them in 
this direction giving promise of ultimate success. 
An automatic switch board, with call bell and ring- 
ing key, completes the outfit for each end of a line 
for telephonic purposes. The instruments were 
successfully tried a few weeks ago between York 
and Darlington, a distance of about 45 miles, the 
wire used for the purpose of this test trial being 
one of about 20 of the ordinary telegraph wires 
which stretch from pole to pole along the side of 
the railway. The effects of induction were at times 
most powerful, but they did not prevent the easy 
and successful carrying on of conversation or the 
transmission of ordinary railway cypher messages 
between the two stations. 


_VARLEY’S ELECTRIC TIME BALL. 


THERE are few Londoners who do not recollect the 
time ball which formed such a prominent object © 
on the top of the domed-shaped roof of the West 
Strand Telegraph Office. The apparatus, though 
an object of curiosity to our country cousins, and 
eagerly watched by an admiring crowd as the hour 
of 1 approached, ceased to exist after the transfer 
of the telegraphs of the United Kingdom into the 
hands of the State. Its removal, though no doubt 
lamented by some, has not been a great loss, as it 
can hardly be said to have been required in the 
locality where it was placed. Messrs. Dent, the 
well-known watch and clock makers, however, some 
time ago, made up for the removal by placing a time 


Waves. 


success, and also to overcome by its power the 
effects of induction from neighbouring wires, this 
latter having hitherto prevented the use of tele- 
phones on wires in the neighbourhood of others 
along which strong voltaic currents may be passing. 
The success of Hunning’s Micro-telephone in this 
respect has been undoubted, and its clear articula- 
tion and power surprise all who hearit. The loose 


granulated coke between the two metallic plates is — 


the secret of this success. When the platinum foil 


is spoken through at the mouthpiece, the aerial 


Waves cause more or less of its under surface to 
come into contact with the grains of coke, at the 
same time causing these particles to press more 
closely upon each other, thus decreasing the amount 
of the resistance they offer to the passage of the 
voltaic current through them by bringing more 
points into contact with each other, this action 
taking place in a greater or less degree in accord 
with the amplitude of the vibrations of the platinum 
foil acting under the influence of the sonorous 
The control which this movement of foil 
and ceke grains exercises over the passing current 
1S most perfect and wonderful, and it renders the 


= * Abstract of Proceedings of the Cleveland Institution of Engi- 
cers, | 


ball on the roof of their establishment in Trafalgar 
Square, which forms a conspicuous, if not handsome, | 
object in that locality. 

Several time balls are at present in use in our sea- 
port towns, and prove of great value to the vessels 
which desire to set their chronometers to time. 
Mr. S. A. Varley has recently completed orders for 
time balls for India, and the apparatus invented 
by him is of the most improved pattern, and is 
thoroughly well designed for the purpose. 

The design of a time ball apparatus at first sight 
may seem a very simple matter ; a ball held at the 
top of a mast by a trigger, which trigger is released 
by an electro-magnet, when a time current is sent, 


_ would seem to be all that is required. The me- 


chanism by which the object in view is to be ac- 
complished is, however, by no means so simple as 
might be imagined. The weight of a ball six feet : 
in diameter is not inconsiderable, and this dead 
weight of several hundredweights pressing on the 
trigger renders the latter very difficult of with- 
drawal, indeed, it cannot be released by the direct 
action of an electro-magnet. The apparatus, also, 
being usually set out of sight of the clock mechan- 
ism which releases it, requires to indicate whether 
it has acted correctly when the time current is sent 
ont: 
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The apparatus which has recently been despatched 
to India by Mr. Varley consists of a hollow. ball of 
zinc nearly six feet in diameter, this is attached to 
a piston rod with rack ‘teeth cut in it, by means of 
which the ball can be raised with a winch: to the 
top of the: mast on which it slides. : The piston at 
the end of the rod: moves. éasily in a cylinder, and 
can drive out the air freely in front of it until it 
has fallen to within about a foot of its resting posi- 
tion, when it encounters the resistance of the cushion 
of air below it, which latter can only escape by a 
valve heavily weighted ; when the ball is released, 
therefore, it falls quickly for the greater portion of 
its drop, and then gently for the ‘last few inches, 
thus it is brought to rest without a jar or shock.» 

The trigger mechanism is shown by figs. 3 and 1, 
the latter indicating the parts hidden by the frame 
of the apparatus seen infig.3. 9° ©» 

A is astrong lever with a hard steel face at a, upon 
which a projection from the piston rod rests, when 
the latter is in its highest position. This lever is 
of very strong make, with a stout steel axle, as it 
has to bear the full dead weight of the ball and 
piston rod. isa second lever, bent, and with a 
steel friction wheel against which the longer end of 


_ the lever, A, rests; with J in the position shown, 


noamount of downward pressure on the curved 
end of A can cause the latter to fall. o is a 
third lever, by the depression of which » is moved, 


and the friction wheel slid off the lever, a. Finally, 
‘4 is a hammer, which, on being released, strikes a 


heavy blow on o, which latter then actuates 9, and 
by sliding off the friction wheel, allows the curved 
end of a to fall under the pressure of the piston 
rod and ball, and thus allow the latter to drop. 
Referring now to fig. 3, 4 is a lever fixed to the 
same axis as the hammer, # ; the weight of this 
lever is balanced and a pull given tothe hammer to 


_ quicken the action of the latter, by means of the 


spring, S,. 


- The vertical lever, d, has a piece, f, screwed to it, | 


against the lower part of which a pin, screwed to 


latter is raised until it again banks down upon the 


top of the armature lever, g. | 


The pieces seen in fig. 1 come back to their 
normal position when the hammer, 4, is raised by 
the weight of the arm of À ; thus the weight of the 
arm of A presses aside by its curved underside’ the 
arm Of the lever, , which ‘has the friction wheel 
upomit, and then, on passing beyond ‘it; allows the 
lever to drop to the position shown in the figure. 

By means of the piece, 2, which is moved by 
the pin, r, onthe lever, 4, the armature lever, ‘z, 
is pushed over towards the electro-magnet' cores 
when the hammer, 4, is raised a little beyond its 

The electrical arrangément ‘by means of which 
the lever, g (fig. 3), is actuated, is shown in general 
principle by fig. 2. | 

M, is an electro-magnet whose cores are mag- 


netised by a permanent magnet, #,; the armature of 
this electro-magnet is normally pulled by the spring, | 


y, away from the cores, ‘but ‘its’ tensile strength 
is not sufficient .to overcome the magnetic pull 
unless the latter is decreased. by a currént sent by 
means of the clock. 
The lever of the armature plays between two 
contacts connected to a “split” battery. x is a 
lever which is depressed when a handle is turned 
to “Time circuit closed,” this handle, when turned 
half round towards this last position, pulls the 
armature of M over to the magnet cores, and 
then, on being turned the other half, leaves the 
same free, but thé armature does not drop back 


again, as it remains attracted to the cores by the 


permanent magnetism Of m. 


The spring, ¢ (fig. 3), is in contact, when the 


apparatus is set, with the end of lever, 2, 
which latter is connected to one end of the wire 
of electro-magnet m through the frame of the 

_ Supposing the ball to be wound up to the top of 
the mast, and held there by trigger À (figs. 1 and 
3); then, a few minutes before the time current is 


the:inner side of 6, normally banks; ‘thus preventing 


é from rising and # from falling. :: 


ais a curved lever which is linked to d, so ‘that 


‘when a falls, it pulls d to the right.:. The end’ of 
this lever has a small friction whéel.:: ‘10015: 


. 


-gis'a vertical lever, to which is fixed an armature, 
which is normally pulled by the core of the electro- 


‘magnet, M, this core being magrietised by the per- 


manent steel magnet, On the top:end of the 
friction wheel at the end»of @ normally rests. 
_ The action of the apparatus is then as‘ follows: ;— 


Supposing the lever, g, to'be drawn to the left, then 


the end of lever, a, is released; and’it consequently 
drops under the action of the spring, Say @ is then 
drawn to the right, and the pin om:the! end of: 


escapes from the piece, /, and thus’d:is:réleased‘and © 


k allowed to fall, when the actions on ‘the pieces 


shown in 3 occur inthe manhér previously 
uit 21 . aires tro | 


described. : OUT 


In setting the apparatus! again, the hammer, 4jis 


lifted up, this depresses the lever, 4, and°the pin of 


the latter pressing against the inclined side of the 
piece, f, pushes the lever, 4, to the right; when the 
pin has cleared /, it then comes against the inclined 
piece, ¢, which is also screwed against d, this causes 
ô to be moved to the left, and thus to lift the curved 
lever a so that the friction wheel at the end of the 


given by the clock, the handle of the apparatus 
(fig: 2) is turned to .“ Timé circuit closed,” this 


-depresses x against its stop, and moves thé armature - 


iof :M, against the cores of the latter; where it re- 
‘mains, held under the influence of the ‘permanent 
magnet, a current from the left-hand ‘battery 
consequently: circulates through galvanometer, G,, 
through the lever, x, and along the lower circuit to 
arid thence through the electro-magnet, 
‘M, back to the’battery. : By this current the needle 


‘of 7b, is deflected’ to “Time circuit closed,” and 


the magnetism of M is°¢acreased, so that the 
lever, ‘y, 1s held’ more ‘firmly’ on the'’ locking 

soon as'the°exact hour arrives, the clock’sends 
‘current “through Mm) ‘décreasing’ thé ‘permanent 
magnetism in its cores, and releasing the armätufe, 
‘which consequently moves over to thé' right-hand 
stop under the:influence ofthe spring; A’reversal 
current is consequently sent by thé right-hand bat- 
téry; which deflects the needle 6f 4, the 'réverse 
direction, to Current sent out ;’ this reversal’ cur- 
rent decreasés the magnetism of M, and allows the 
lever, g, to bé pulled to the left by the antagonistic 
spring, and to release the levers, and thus discharge 
the ball. %1 21) 159139109010 11943 


Now, immediately on thé fall of the hammer, A, 
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the lever, 0, being depressed, comes in contact with : 


the ebonite projection, #, of the spring, ¢, and thus 


the current through M is cut off; but, at the same . 


time, the spring, ¢, becomes pressed against the 


spring, 4, and the current now flows through the — 


galvanometer, G,, deflecting it to “ Ball discharged,’ 
thus indicating that the mechanism has acted pro- 
perly: When this is seen to have taken place, the 

andle, before referred to, is turned to “ Time circuit 
open,” so as to cut the battery off, and it is left in 
this position until the time again arrives for the 
ball to be wound up. | 

_ The three wires shown in fig. 2 are only required 
between the time ball and the relay apparatus, in fact, 
are only local wires; the magnet, M,, which sets off 
the mechanism, and which is worked by the obser- 


vatory clock, of course only requires the usual single ~ 


wire. 


“TELEGRAPHIC APPARATUS IN USE IN 


THE BRITISH POSTAL TELEGRAPH 
DEPARTMENT. | | | | 
Direct WRITER DUPLEX SYSTEM—(continued). 


_ Ir has been generally understood and explained that | 


the principle of the Duplex telegraph system in- 
volves the production of an exact balance on the 
receiving portion of the transmitting instrument, 
so that when the key of the latter is worked no 
effect is produced ; this is only partially true, that 
is to say, a balance, but not an exact balance, has to 
be obtained. To obtain an exact balance is im- 
possible, as can be seen by reference to fig. 50, which 
represents the general principle of the Duplex 
system as worked by the Post Office. Referring to 
this figure, let us suppose the key at the “Up” 


station to be depressed, then in order that no effect » 


may be produced on the electro-magnet, M,, at that 


station, it would be necessary that the resistance, R,, 
be equal to :—the resistance of the line, plus the 


balancing resistance, R,, at the distant station (which 
resistance will be equal to R,), plus the resistance of 
the two coils of the magnet, M,. It is obviously im- 
possible that this can be the case, consequently exact 
equilibrium can never be produced. Fra 

In what way then do the balancing resistances 
enable duplex working to be effected ? 

Now, although the balancing resistances cannot 
enablé a neutral effect to be produced on the electro- 
magnet at any one station when the key at the 
latter is worked, still it can enable a comparatively 
‘small effect to be produced on the same, an effect 
due to the difference in the strengths of the currents 


_ passing respectively in opposite directions through 


the two coils of the electro-magnet, and which. can 
be counteracted by the tension of the armature 
spring. 

But, it may be asked, what values should the 


_ balancing resistances have? The answer to this 


is—the adjustment must be such, that when signals 
are sent from the distant station, the strengths 


_of these signals must not be altered, on alternately 


depressing and raising the key at the home station. 
The values of the balancing resistañces necessa 

to produce this result are of course found by trial, 
their theoretical value it is unnecessary to determine. 
’ Supposing the required balance to be obtained, 


then the action of the apparatus will be as follows :— 
Supposing the key, K,, at the “Up” station to be 
depressed, the one, K,, at the “Down” station 
being in its normal position, then the current from 
the battery, £,, will split, half going through the | 


_ resistance, R,, and the coil of M,, represented by the 


.... line; the other half will go out to Line 


to the “ Down” station and through the balancing 


resistance, R,, from thence it will pass through the 
.... . coil of M, and back through the coil repre- 
sented by the line, to Earth, from there it 
will pass back to the Earth atthe “ Up” station, and 
through the — coil back to the battery. It 
will be noticed that the current passing through the 
two coils at the ‘“ Down” station does so in opposite 
directions, and as the coils are wound in offosite 
directions the full magnetic effect due to the two is 
produced, consequently the instrument responds. 
Thecurrents passing through the coils at the “ Up” 
station do so in the same directions, consequently a 
small magnetic effect only is produced, due to the 
two currents being of unequal strength. This small 
effect, as was explained, is counteracted by the 
tension of the armature sprihg. 
If the “Down” station depresses his key whilst. 
the “ Up” station key is left in its normal position, 
then the instrument at the ‘ Up” station of course 
responds. | 
Lastly, supposing both keys to be depressed, then 


since the two batteries have their opposite poles in 


connection with one another through the line, and 
through the coils of the electro-magnets 
at the two stations, these batteries will send a strong 


| current through the coils; also each battery will 
send a current through the’ balancing resistances 


andthroughthe...... coils, but the strength of 
the currents going through the coils will 
be about double that going through the..... | 
coils, consequently both electro-magnets must re- 
spond. 


In adjusting the balancing resistances or rheostats _ 


the “Up” station sends sig-__ 


nals on his key to the “ Down” station, and the latter 
adjusts his rheostat until he finds that his received 
signals do not alter in strength when he keeps his 
own key alternately depressed and raised. If there 
is too much resistance in the rheostat the received 


Signals will be strong when the home key is at rest, 


and weak when it is depressed. The telegraphistis 
thus able to judge whether he must increase or 
decrease the resistance in the rheostat. When it is 
found that the signals are uniform the received 
signals are stopped, and the home station works his 
key, and increases the tension of his armature spring 
until his own signals cease to affect his apparatus. 
A similar operation is then gone through by the — 


‘distant station. 


Now, it must be obvious that when the Down 


station adjusts his rheostat, after the Up station 


has obtained his required balance, the latter must be 
thrown out again. This is true to a certain extent, 


but the amount by which it may throw the balance 


out is comparatively small. That is to say, for 
example, one hundred ohms wrong in the home 
rheostat would affect the home instrument more 
than would two or three hundred ohms wrong in 
the distant rheostat. If this were not the case the 
balancing would give a great deal more trouble 
than it actually does. | 


| 

| | 

| | 

| 

| 

| 

| the telegraphist at, say 
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Of course at starting, more trouble is caused in | 
‘the balancing than after a time, since the operators 
‘ soon get to know the approximate required values 
of the resistances, and it is only comparatively small 
variations of these from time to time that are neces- 
sary to keep the adjustments correct. 
DouBLE CURRENT DUPLEX SYSTEM. 

This system is employed on lines beyond the 
range of single current working. It is worked by 
means of relays, and the key, instead of making and 
breaking contact, as in the single current duplex, 
sends reversals. 

The principle of the system can be seen from 
fig. 51, and the general arrangement for an “Up”. 
station from fig. 52. The connections, it will be 
noticed, are very similar to the direct writer 
duplex indicated by fig. 48 in the last article, what 
difference there is being in the key and in the 
galvanometer. The latter is provided with two 
differentially wound coils accurately adjusted. 
Formerly no great care was taken to obtain good 
adjustment in the winding, but recently this has 
beer. more carefully attended to, and with very 
beneficial results. 

When arranged for duplex working the switch 
of the key is kept turned to “send,” so that 4 
and 3 are disconnected, and the battery is in com- 
munication with 7 and 8, Zinc being to 7 and 
Copper to. 3 when the key is at rest, and the reverse 
when it is depressed. | 

At the “Down” station the line connections are 
similar to those at the “ Up” station, but the battery 
is reversed. | 

The action of the double current duplex is as 
follows :—Supposing the two keys to be at rest, 
then the conditions are similar to those in the single 
current duplex when the keys at both stations are 
depressed ; that is to say, strong currents traverse 
the coils and weak currents the ...... : 
coils; but the effect on the electro-magnets of the: 
relays is such as to press the tongues over against 


If now the “Up” station key be depressed, then 
the current from that key becomes reversed, and 
as similar poles of the batteries are to line, no 
current flows through the latter or through the 

coils, but currents from each battery 
traverse the ...... coils of their respective 
electro-magnets. Now at the “Up” station the 
direction of the current through the. . . . . . 
coil will be in the reverse direction to what it 
was at first; in other words, it will have the same 
effect on the electro-magnet as had the stronger 
current that was passing through the — coil 
before the key was depressed, consequently the 
tongue of the relay will still remain pressed over 
to the spacing side. At the “Down” station, how- 
ever, the current through the . coil will 
not have been changed in direction, and as this is 
not now opposed by the strong current through 
the coil, its effect will be to move the 
tongue of the relay over to the “marking” side, 
and to produce a signal. 

A similar action to the foregoing obviously takes 
place when the key at the “Down” station is de- 
pressed, that at the “Up” station being in its 
normal position; in this case the tongue of the 
“Up” station relay will respond. 


raised up. This adjustment once obtained, the 


When both keys are depressed, the action is the 


| 


‘tances have been adjusted. As has been explained, 


account of some experiments by Mr. C. Felix, of | 


at a considerable distance from the main power. The 


- machine if required. 


exact reverse of what it was when both keys were 
at rest, consequently both tongues must be moved 
over to the “marking” side. 

On short circuits, such as are worked by the 
Direct Writer Duplex, no inconvenience is felt from 
the static charge or discharge which takes place when 
the keys of the instruments are worked, but on long 
circuits the existence of the disturbance cannot be 
ignored ; condensers have therefore to be introduced — 
in connection with the balancing resistances so as 
to enable the effect of the discharge to be coun- 
teracted. The adjustment of the necessary con- 
denser power is made after the balancing resis- 


the resistance adjustment is made by causing the 
distant station to send signals, and then observing 
whether the strength of the latter is altered when 
the home station key is alternately held down and 


home station key is worked quickly, and then the 
condenser power adjusted until the “kicks” on the 
instrument are got rid of ; the distant station then 
does the same. | | 


 ERRATA.—Page 191, 11th line on second column, 
should read “caused by a line or an instrument 
fault, terminal 4.” 

Page 192, 8th line on first column, should read 
“terminals 7 and 4, then the receiving instrument. 
should respond.” 

Page 194, 5th line on first column, should read 
“the lever A and both coils of the electro-magnet.” 


ELECTRICITY AS A MOTIVE POWER. 


THE following letter, concerning certain experi- | 

ments on the application of electricity as a motive 

power, appeared in a late m 
“About this time last year 


I sent you a short 


Sermaize (Marne). This gentleman has continued his 
experiments, and at the Regional Agricultural Show 
now being held in this town, his apparatus has been 
shown at work. Itconsists ofthe ordinary ‘Gramme’ 
machine, worked by a semi-portable engine, fur- 
nished by Boulet and Co.,;Faubourg Poissonnière, 
Paris. Two coils of wire convey the power to a 
smaller Gramme fixed on a framework of wood, 
movable on four wheels. This acts as an inter- 
mediate motion, and has two broad-face pulleys, 
one on each side, 20-inch and 14-inch diameter; 
these run at a speed, if required, of 800 a minute, 
the latter driving a 6 horse-power thrashing machine 


20-inch pulley might be used for driving any other 


“The ploughing apparatus, which is at work at 
the same time, in the field adjoining, consists of a 
similar Gramme machine, fixed in a very solid frame- 
work of wrought iron, about 6ft. long by 5ft. wide, 
standing on wheels, 3ft. 6in. diameter, in front, and 
4ft. 6in. behind. Shafts and a locking gear are also 
attached. There are two of these at work for 
ploughing, as in Fowler’s double tackle. 

« The Gramme has two pulleys, as I before stated, 
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one on each side. These, by friction rollers, work 
the drum of the ploughing tackle, round which the 
steel wire rope is coiled, the drum being in the 
centre of the carriage, the wire escaping from the 
lower part near the ground, and guided in its course 
by two flat rollers. 

“The plough is one of Howard’s double-furrow, 
supplied by Mr. Pilter, Paris, and fitted for the 

urpose. | 

“The power is conveyed in an instant from the 
main power in the showyard by a coil of wire on 
wooden reels, long enough to reach several fields 


seven or eight inches deep. The ground was very 
hard and uneven, as this part of France is suffering 
very much from want of rain. One man is required 
to each machine, and one man to the plough, three 
inall. The ploughing was not very straight, for, 
as the people crowded about the plough and on the 
ropes, the driver could not see where he was going. 
Directly the plough reached the end of its course, 
it was lowered and returned, the machine being 
thrown out of gear and reversed with the greatest 
ease. | 

“The machines are also advanced or retired 
without the least difficulty. When this is done, the 
friction rollers are detached, and the power con- 
veyed to a chain and notched wheel, which move 


progresses. 


just as easy to work a three or four furrow plough 
as this double, but the holdings being small in this 
country it is not necessary. 

“Mr. Felix, whois here superintending his inven- 
tion, has a large sugar factory at Sermaize, and 
there may be seen his various machines worked by 
eleatricity, as we indeed see in this showyard. 

“The officials connected with the show and many 
others were present, and the greatest interest was 

ifested in the trials. icity as a motive 


feeling sanguine as to its future ? 
“J. S. COCKSEDGE, of Stowmarket. 
“Bar-le-Duc, France, May 22.” 


THE JAMIN ELECTRIC LIGHT. 


On Friday, June 4th, some trials of the Jamin 
Electric Light were made ‘in the laboratory of the 
Compagnie Générale d’Eclairage Electrique, 57, 
Avenue du Maine. A large concourse of scientific 
hotabilities was present, including M. Gambetta, 
M. Durrieu, the Minister of Public Instruction, 
Messieurs Dumas, Perpetual Secretary of the 
Academy of Sciences; Vaucorbeil, Bréguet, Renier, 
Hervé-Mangou, Director of the Conservatoire 
des Arts et Métiers: Antonin Proust; Admiral 
Moucher, Director of the Observatory; Desain, 
Professor of Physic at the Sorbonne; Frémy, 
Director of the Museum ; Daubrée, Director of the 

hool of Mines; Hébrard, senator, Director of 
the. Zemps; Gailly, senator; Delpech, Martial 


off. | 
“The plough worked clean and regularly about | 


the machine rapidly forward as the ploughing work | 


“The manager, Mr. Ducret, states it would be — 


power is only in its infancy, but who can help | 


telephone companies. 
- wiil shortly be tried. 


Bernard, Vauthier, Engelhard, Cernesson, of the 


Municipal Council, &c., &c.- | 

The Halle Electrique, where the experiments were 
held, is one hundred feet long and seventy feet wide. 
At the entrance six large opal globes were placed, 
and on the right and left a row.of the Jamin lamps. 
The Gramme machines were placed at the further 
end of the room. | #0 

After a brief description of his new lamp, M. 
Jamin performed a series of experiments which 
showed the capabilities of the apparatus. | 


By an automatic arrangement the lighting and. 


relighting of the lamps are instantaneous. This 
result is obtained, without touching the apparatus, 
by simply establishing or re-establishing the com- 
munication. 

_ Should one of the lamps become accidentally ex- 
tinguished the other lamps continue to burn as 
usual, and the intensity of their lights is by no 


means affected by it. Moreover, should one of the 


candles become consumed, another is instantly and 
automatically brought into play. . | 

_ The light may be graduated or regulated at will, 
ee its full power down to the light of a night 
ight. 
The light is well divided and can be conveyed at 
a distance nearly indefinite ; for, in the experiments, 
it has been conveyed to a distance of two miles and 
a half by a copper wire one millimetre in diameter, 


and to a distance of ten miles with a wire two 


millimetres in diameter. "ee 
The fixity of the luminous rays was very great, 
and they were entirely free from violet or red tints. 
The soirée was wound up by the general illumina- 
tion of the hall, which was obtained, it is stated, by 
twenty indicated horse-power and forty lights, the 


illuminating power of which was equivalent to — 


2,000 Carcel lamps. 


The company formed to work M. Jamin’s system | 


has a capital of £320,000, all of which has been 
subscribed. The new company will be possessed of 
the lar, i hich. has until now been en- 
gaged in the working of electric lighting business, 
and it can besides reckon on the active concurrence 
of the Crédit Industriel, one of the largest, oldest, 
and most favourably known banking establishments 


Of France, and under the patronage of which the 


new company has been formed. 5 
A very remarkable feature of the new’company 
is, that instead of having been formed as it has up 
to now been the case, in opposition to the gas com- 
panies, and with a view of causing a depreciation 
of their stock; it has on the contrary been formed 
with the sympathetic concurrence of personages 
well known in connection with the industry of gas. 
One ofits founders, Mr. Gabriel Dehaynin, is one 
of the most influential, best known, and most largely 
interested persons in gas property in France. He 
is the proprietor of more than 60 gas works, and the 
inventor of a very remarkable process for the manu- 
facture of gas. ° 


a 
THERE is no truth in the statement that the 
Post Office has come to an agreement with the 
The suit, it is expected, 
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-ELectricity oN Boarp SHip.—A steamer named the 
Columbia, which has just been completed at Chester, 
Pennsylvania, for the Oregon Railway and Navigation 

Company, has several novel and interesting appoint- 
ments. Thus, the Edison electric light is adopted 
throughout the ship. We learn from the Scientific 
American that the lamps are 120 in number. The 
lights of the state-rooms are under control of the 
steward on theout-side. The state rooms on the upper 
and lower decks are on separate circuits, and so are 
the saloons, The lamp-fixtures are of the same form 
as those used for oil lamps, and by an ingenious con 
trivance they are adapted to either the electric or oil 
lamp, so that should the former fail in any way, the 
latter may be at once substituted. The electric lamp 
globes are frosted lightly by dipping in hydrofluoric 
acid. The desirability of electric lighting on shipboard, 

- where the apartments are necessarily small, is obvious. 
The Columbia has further an electric head light, con- 


sisting of a Maxim electric light.. All the rooms are 


fitted up with electric calls, and the offices, smoking- 
room, &c., are provided with telephones, the smoking- 
room being in connection with the steward’s room, and 


the captain’s with the chief engineer’s, purser’s and 


steward. An electric tell-tale on the bridge enables the 
captain to tell, by simply pressing a button, whether 
the engine is going ahead or back, and at what speed. 
The steering gear has connection with the freight- 
hoister, but with self-acting attachment. The elevators 


for discharging cargo are new in design, and the : 


running engines.at the ports are arranged so that a 
- loaded truck runs from the lower hold out to the dock 
entirely by steam. ' The arrangement of berths is 
similar to that in a Pullman palace car, and when the 
berths are not in use they are folded out of the way. 
The system of water-supply for fire, &c., is most 
complete; and a new kind of still is used which is 
capable of supplying 1,200 gallons of pure fresh water 
daily. The Columbia is 334ft. length, 383ft. beam, 


‘understands it, sets up the type with his machine, 


States signal office and elsewhere, and have given 


A suit has been brought in the Circuit Court at 
Madison, Wisconsin, America, to collect from “an 
insurance company for damages done by the great 
storm of 1878. The property. was ‘insured against 
lightning, and the company resist payment ‘on the 
ground that it was destroyed by wind. The plaintiff 
hopes to prove by the evidence of members of the 
Signal Corps that the whirlwind which destroyed his 
house was of electrical origin. A vast amount of 
insurance is likely to be affected by the decision of this 
case, owing to the heavy losses of property during the 
recent whirlwinds. 

General evidence of the electrical character of all 
tornadoes is found by Prof. Tice in the circumstance 
that, as à rule, they follow railroads and water courses, 
and either begin or expend their greatest energy upon 


- them. 


THE telephone is now in use for reporting between 
the House of Commons and the Times office. The 
compositor announces. by the bell that he is ready, 
receives a sentence, strikes the bell to indicate that he 
strikes the bell again for the reader to continue his 
dictation, and so on until the work is carried as far as 


time will allow. : | 


IMPROVEMENT IN TELEGRAPH Keys.—A patent has | 
been issued to Mr. Walter P. Phillips, manager of the 


_ New York Associated Press Bureau, at Washington, 


and of the telegraph line leased by the Associated 
Press between New York and Washington, for an im. 
provement in telegraph keys. This improvement con- 


sists in substituting hardened steel for platinum for the 


contact points, making the lower contact point large 


_ and flat. These lower contact points, or “anvils,” fit 


into a socket, and can be changed whenever necessary, 
the idea being to supply them by the box, for renewal, 
when necessary, at a very small price, say two or three 
cents each. The key is much simplified and its cost 
greatly reduced. It is stated that the keys have been 
in constant use for two or three months on the Asso- 
ciated Press wires, and have been tested at the United 


THE printing offices of the Neue Freie Presse at 
Vienna are now lighted with Siemens’ divided electric 
lamps. | 


Curious MAGNETIC EXIERIMENT IN MAGNETISM.— 
M. Obalski has described a curious magnetic experi- 
ment to thé French Academy.. Two magnetic needles 
are suspended over water in a vessel by fine threads 
attached. to unlike poles. Their poles are opposite, 


and are distant from each other by an amount a little 


greater than the sum of their radii of mutual attraction. 
The water is gradually brought up over them by means 
of the tube of caoutchouc connected with the vessel and 
wound ona drum. When immersion commences, the 


needles approach each other by their immersed parts, — 


and when the immersion has reached the third or fourth 
of the needles’ length, they touch together. 
explanation seems to be, that what hindered the 
approximation of the needles was their own weight ; 
and the force of gravity being weakened by the immer- 
sion, the magnetic forces become manifest. If the 
needles are suspended by their poles of the same name, 
a corresponding though opposite phenomenon is wit- 
nessed. 


t 


PROFESSOR COHN finds that bacteria in a nutritive 


mineral solution subjected to strong electric currents, - 


become sterilised. Five elements wete sufficient in 
twenty-four hours to effect the result; the action.was 
strongest at the positive pole. | | 


The 


general satisfaction. On 
claimed for these keys is that it is impossible to make 
them stick,”—¥ournal of the Telegraph, 


New INSTANCES OF MAGNETIC ATTRACTION.—By 
M. Ader, in Comptes Rendus, :880, p. 864. When 
making his researches on magnetic quality of wood, 
paper, and other light bodies, the author made pith 
balls 5 mm. in diameter, and found that the permanent 
magnet of Jamin (which supports 100 kilos.), with two 


small armatures, having a space between of 2 mm, 
_ attracted the suspended pith from a distance of 3 or 


4 mm. And when once the ball had adhered to it, 
only rough shaking of the magnet was sufficient to re- 
lease the ball from its position. The magnet alone 
sufficed to attract the pith, but in all experiments at- 
traction was much stronger when to the poles of the 
magnet were added the said soft iron armatures, In 
close proximity to one another. | 


M. D. LACHINOFF has constructed a regulator for use 
with dynamo machines. Any variation of strength of 
the current in the circuit opens more or less the steam 
valve of the engine, thus increasing or reduéing the 
one of the steam engine, and consequently of the 

ynamo machine. | 


THE WESTERN UNION TELEGRAPH COMPANY has 
secured the services of Mr. George d'Infreville, {the 
well-known telegraph engineer. 
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A BILL to establish a Government postal telegraph 
service has been introduced in the House of Represen- 


tatives, America. It directs the Postmaster-General, 


for the purpose of testing the policy and: practicability 
of maintaining.a general system of a postal ‘telegraph 
line; and of affording to the people of the United States 
the benefit of a cheap telegraphic communication, to 
establish by purchase or construction a telegraph line 
or lines between the cities of Boston and Washington 
by way of Springfield, Hartford, New Haven, New 
York, Jersey City, New Brunswick, Philadelphta, Ches- 
ter, Wilmington, and Baltimore. It provides further 
that the rates for transmission of telegraphic messages 


‘shall be as follows :—For 25 words or less, for a distance _ 


of 200 miles or less, 15 cents, with à cent for each ad- 
ditional word.. For a distance of 500 miles or less, 
25 cents, with one cent for each additional word. For 
1,000 miles or less, 40 cents, with 2 cents for each ad- 
ditional word. . For 2,000 miles or less, 75: cents, with 


3 cents for each additional word. For 3,000 miles or 
less, 1 dol.; with 5 cents foreach additional word. For 


less than 200 words, when the messages’ pass between 
two adjoining offices, 10 cents for each message, with 


4 cent for each additional word. The Postmaster- 


General is also authorised, without further legislation, 
to extend the postal telegraph lines between New York, 
St. Louis, Chicago, and New Orleans, and such other 
cities and postal stations as he may see fit, provided 
that the system herein established shall be found to be 


advantageous and beneficial, and an appropriation of 
300,000 dols. is made for the purpose of enabling him © 


to carry out the provisions of this act. 


Mr. HALL recently in the Philosophical Magazine 
(No. 9, 1880, p. 225), detailed the following experi- 
ment:—A very fine leaf of gold, 2 centimetres by 9 
centimetres, attached face to face on a glass plate, was 
placed between the poles of an electro-magnet, the gold 
leaf being introduced in an electrical circuit, two elec- 
trodes from a very sensitive Thomson mirror galvano- 


. meter touching the leaf in two places of equal potential, 


so that the spot remained at zero. If then a strong 
current was passed through the electro-magnet, imme- 


diately the galvanometer showed a difference of distri- 


bution of potentials in the leaf. 


TELEGRAPH WIRES IN THE City.—The countless 


. number of wires that run through the streets on poles 


and over the top of almost every building in the lower 
part of the city, is the subject of general and constant 
attraction from passers-by, and any one with an inquir- 
ing turn of mind naturally asks: ‘‘ I wonder how many 
miles of wire there are in New York City?” This 
question has always been an unanswerable conundrum 


until recently, when inquiry was made at the principal 


offices of the different companies for the purpose of 
ascertaining the exact number of miles of wire owned 
by each, with the following result:—Western Union, 
1,109 miles ; Gold and Stock, 1,380 miles ; Bell Tele- 
phone, 800; American District, 450; Atlantic and 
Pacific, 310; American Union, 250; Law Telegraph 
Co., 110; Police and Fire Alarm, 100; American Rapid, 
88, and Department of Charities and Correction, 20, 
making a total of 5,567 miles. Besides this number, 
which represents the number of miles of wire in actual 
use, there are about 500 miles of ‘‘ Wild-cat” lines, 


which are lines put up surreptitiously on the poles of the © 


different companies, and ‘old. wires that are no longer 
used but still remains on the poles. Thus the actual 
number of miles of wire, in round numbers, is 6,000 
miles—enough, if stretched in a single line, to run from 
New York to the Mediterranean and back, The num- 


… ber of miles of poles owned by the different companies 


was also ascertained. -The Western Union has 53 miles 
(also’ used by the Gold and Stock Company), the 
American Union about 50 miles, and the Fire Alarm 
10. The Telephone and the American District 
Companies generally run their wires, over the tops of 
houses. It is evident to the most casual observer that 
telegraph wires in this city must eventually be laid 
underground. With this end in view the Western 
Union Company have been conducting experiments for 
some time past, Sixty wires have for some time been 
laid underground from the Western Union building to 
to the Courtland Street Ferry, where they connect with 
the ‘Hudson River cables, and twenty-eight more have 
recently been laid to 14, Broad Street, which is the 


most important branch office of the Western Union 
, Company. All of these wires. work as well as the 


aerial lines, and have given much satisfaction; and as 
the above-named experiments Have yielded very satis- 
factory results, there is no doubt. that. all of the 
Western Union wires in this city will be laid under- 
ground in the near future. It is only a question of a 
little time now. When the unsightly poles are removed 
from the streets and the wires taken off of house-tops, 
New York will have good cause to rejoice.—7he — 
Magnet. | € | 


- THE statement that the Government has purchased 
Brush lighting apparatus to the extent of several thou- 
sand pounds, is untrue. One machine and sixteen 
lamps have been ordered for trial. 


PROFESSOR FLEEMING JENKIN has been awarded the 
Keith prize by the Royal Society of Edinburgh, for his 
paper on.‘ The application of graphic methods to the 
determination of the efficiency of machinery.” 


Correspondence. 
To the Editor of Tue TELEGRAPHIC JOURNAL. 


DEAR Sir,—I enclose herewith the last three tests 
of the subterranean cable laid by me last September at 


Bruges, taken by M. Dumont, the engineer of the — 
Belgian Administration. It will be observed that M. 
Dumont makes the electro-static capacity about one- 
tenth that made by Mr. Aylmer of the Versailles cable. 
The two cables are similar, each having 22 conductors. 
Mr. Aylmer, when he tested one conductor for electro- : 
static capacity, had the 21 other conductors connected 
to earth, whilst when M. Dumont made his tests all the 
other conductors of the group were disconnected from 
earth. | Very. truly yours, 
Brussels, May 30, 1880. D. BROOKS. | 


Insulation Tests of Brooks’ Cable. | 
RESISTANCE 
PER KILOMETRE. 


April 28th, 1880 1 904.5 
14° & 17° C. May 25th, ,, 


ÆElectro-static capacity of the Cable. 


TEMPERATURE, DATE OF TEST. . 


10° C. 


CAPACITY 
TEMPERATURE,- DATE or TEsr. PER KILOMETRE. 
10° C. April 28th, 1880 0,013 : 
Le May 14th, 0,011 
14" 17% May 25th, ,, 
These tests were made on the cable laid at Bruges. 
J. DUMONT, | 
Brussels, May 2oth, 1880. Engineer. . 
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| THE SOCIETY OF TELEGRAPH ENGINEERS, 
“Continued from page tog) 
In°1870 the mileage of Post Office wires used fot com- 
“mercial traffic, existing on railways was 54,067 miles, 
Existing on roads and candls .! .46,784 ,, 
Existing in the’ local submarine cables 1,805 


102,656. 


In 1869 the number. of instruments fixed upon com- 
as can be ascertained about 2,200: -. | 

-In'1879 the number was, of various kinds, 8,151. 
It: must also: be stated that the increase in the 
rapidity of the instruments employed, z.e., their average 
power-‘of transmitting messages, is far greater than 
that of their numbers. | 


mercial wires, and used to work them, was as nearly 


In 1869 there were, for example, two Wheatstone ~ 


automatic circuits existing in Great Britain — one 
London to: Manchester, one London to Glasgow— 
worked of course by four instruments. | 

In 1879 there were 173 such instruments employed. 

In 1869 no duplex instruments existed. at 

In 1879 there were 392 employed. 

This means, in effect, that wires formerly worked by 
ordinary. instruments had been practically doubled in 
numbers by the adoption of the duplex system. 

In 1869 quadruplex of course had not been thought of. 

‘In 1879 there were six circuits worked by that in- 


vention, making the six wires equal to twenty-four in 


carrying capacity. 

In 1869 no sounder instruments were employed. _ 

In 1879 there were 1,374 of these instruments in use, 
the result being that an equal number of Morse printers 
were dispensed with. | 


It has often been stated that the Government mono- 
poly of commercial telegraphs has stifled invention. 


Such statements are wholly without foundation. No 
invention promising either superior results to those 
previously. attained, or promising to effect equal 
results with greater economy, or other distinct ad- 
vantages, will ever be otherwise than welcome to the 
Departnient. | 


Where an alteration would have the effect of throw- 


ing out of use a large stock of apparatus, in which a 
very large capital had been embarked, it is clear that 
such alteration must be of very decided advantage: a 


trifling gain over existing means would not be suf- . 


ficient to justify the commercial waste, so to speak, 
that must arise from its. adoption. But if there is a 
great advantage, even this loss would be submitted to, 
rather than that the invention should be ignored. No 
doubt, in one respect, inventors do not find the market 
quite so open to them as formerly. When it was pos- 
sible for several commercial companies to struggle 
against each other, it was always possible for the in- 
ventor of a novelty (although such novelty might be in 
no essential particular really superior to what was 
previously existing) to get the assistance of a pro- 
moter to form a company to work it. Thus, when the 
Electric Telegraph Company were depending chiefly 
on Cooke and Wheatstone’s needle instrument, one of 
their first rivals was started to work Henley’s magnetic 
needle telegraph, although most certainly, so far as the 
public were concerned, the working of this apparatus 
gave them no advantage, whatever the creation of an 


opponent company might do. In fact, not:1on 
after, the company owning it employed other lesions 

In this respect, do doubt, the Monopoly: Act: has 


_ closed one field of speculation; but the Post. Office 


cannot be blamed for an unavoidable effect, and per. 
haps not altogether an undesirable onew: i> 

But wherever good has been found: it has ‘been 
availed of. The inventive genius of» our: Trans. 
atlantic cousins: has had a fair field of action in:our 
borders, and its worth has been fully and practically 


_ acknowledged. 


As an illustration of the steady, though not show . 
progress that the Post Office has made in the im. 


‘provement of its apparatus—a degree of improvement 


really far more valuable than the introduction of ordi 
nary inventions—it may be stated that, when Sir Charles 
Wheatstone brought his automatic instrument ‘to: the 
Electric Telegraph Company in 1866, it was only 
possible to work it at the rate of about 55 to 60 words 
aminute if a wire of No. 8 gauge was employed, 
increasing to 80 words a minute if a wire of No. 4 
gauge were used; this over a circuit about 280 miles in 
length. | | | 1150 
In 1879 it was possible to work for distances of 300 
miles with No. 8 gauge wire at over. 200 words a 
minute, and regularly and in all weathers at 130 words, . 
and this with 70 miles of cable in circuit.) . 5 
These improvements have been brought about almost 
wholly by the officers of the Department and of. the 


_ former telegraph company, and by the skill of the 


mechanics acting with them. | TIED of 
In 1869 the length of internal submarine cables was 
about 121 knots, the total being made up of 18 separate 
cables.. | :0% 
In 1879 this total had grown to 614 knots, including 
58 separate cables, containing from one to seven con- 
ducting wires respectively. | | 
. Three miles of pneumatic tubes were in use in 1869. 
__ In 1879 there were in existence over 27 miles, 
In 1869 the number of towns supplied with intelli- | 
gence by electric telegraph in this country was 144, and 
in them news was furnished to 173 newspapers and 133 


In 1879 the number had increased to 313 towns, 81 
newspapers, and 288 institutions or individuals 
supplied. | 
“And the number of words transmitted—which in the 
days of the telegraph companies was a varying daily 
average of from 4,000 in the non-parliamentary season 
to 6,000 when the Houses were sitting—has grown until, 
in 1879, it reached 24,000 and 37,000 words. in the 
corresponding seasons. This news is despatched: by 
the two great Press agencies to the towns enumerated 
previously, the actual words transmitted over the wires 
to the various places often exceeding half-a-million, 
the same words having to be repeated to. many 
places. jive 
_ Besides this, from 30,000 to 70,000 words perdiem, | 
according to the season, are despatched. as. special 


_reports for various London and provincial newspapers, 
. from their own correspondents, being wholly additional 


to the general news supply. egeG bas 88 
There are certain newspapers to whose use special: 
wires are devoted, :.e., instead of receiving intelligence 
transmitted over the ordinary wires in the ordinary way, 
they have arranged to have certain wires given up for 
their sole use from 6.0 p.m. to 6.0. a.m., or other hour, 
and send over them whatever matter they like without 
its being counted as business done by the Post Office, 
clerks being lent to them for the purpose. . 
-The Electric Telegraph Company, prior to the 
transfer, had inaugurated this system. 


> 

| 

| ‘ 

| 
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paying from:£750 to. £1,000: per annum: for the wire 
propriated :to them. In: 1879 there were 24 Such 


renters,each paying 4500. 


The: private. telegraphs amounted : to: 2,525 miles’ of 


wire, worked by 1,466 instraments; in'1869. 
the grst December, 1879, the Post Office main- 
tained-for the use: of private persons 6,550 mites of wire 


and3,824 instruments, ‘or, including wires used by rail- 


waysin Ireland:for their own: purposes, by certain 


canal companies, which: :areo maintained also by ‘the 


607 5: 


:The/Post Office possesses: no monopoly ‘of private 
wires; and in calculating the whole existing telegraphs 
of) the country, a large addition must be made to. 


t the wires and instruments fixed ‘in various 


localities: by: private: contractors, not forgetting: the 
recentsiactive) operations ofthe various telephone: 


companies, GDOTI 4 


| So-far'as it can be ascertained, the gross earnings of 
all English telegraphs :1869 may be! stated with 


certainty as not more than £700,000,: : 


1879 the earnimgs-of the Post Office Telegraphs 
were on ‘the: whole :£1,496,000—a sum more than 


double, the amount of the largest earnings of the 
telegraph: companies, Moreover, ten «years: after the 
transfer of the lines: to thé State had been effected, 
the :balance-sheet of the Department: shows that the 
telegraphs: have become: practically’ remtinerative, 7.e., 


that for the: financial. year ending 31st March, 1880, 


there is for the first time almost an equilibrium between, 
receipts and expenditure, including in expenditure the 
full interest on the capital borrowed for the purpose of 


purchasing and extending the telegraph undertakings, 


and the total capital cost of all extensions during the 
year for which the receipts are ‘stated ;.from which 
latter are excluded the value of ‘services. performed for 
other Government Departments, and value of materials, 
&c.,:sold, amounting on the whole: to £36,000. : To be 
exact, in the year 1878-79 the sum required from the 
national coffers to make up the actual interest on 
capital was over £114,000; for the year 1879-80 the 
precise calculations are not made; but although the 


amount of capital on which interest-has-to-be-paid-is— 


increased by a sum absorbing over £4,000 per annum, 
the deficiency will pretty certainly be not above 
£30,000. It is probable that, if the accounts were 
compiled on the system that would be adopted by a 
commercial company, this deficiency would be converted 
into a surplus of an equivalent sum. 

In 1869 the working of the various telegraph under- 
takings, other than those of railway companies, em- 
ployed a total force of 2,514 clerks, 479 of whom were 
females, and 1,471 messengers. . | 

In 1879 the clerks numbered 5,611, of whom 1,556 


were females, and 4,648 messengers. 


For the financial year ending 31st March, 1873, the 
number of telegrams forwarded throughout the United 
Kingdom was. 15,535,000 ; it was for the year ending 


3ist March, 1880, over 26,500,000, being an addition 
Ofnearly three-fourths in seven years. : 


-The first year taken for this: comparison is the one 
named (1873) because otherwise due allowance would 
not be made for the immediate expansion of business 
which arose after January, 1870, in consequence of the 
arge increase in: the number: of offices, and. of the 
Operation ‘of the uniform shilling rate. 

In 1878 the population of Great Britain and Ireland 


was reckoned at 33,799,000, and this population ex- 


changed a'total of 24,600,000 messages, | 
In France the population of 36,900,000, employed 
the telegraph to the number of 14,400,000 messages, 


di 1869 there were a total of 6 special! renters, each’ 


those of Belgium’ arid’ Switzerland. : 


‘which he was engineer. 


over the wires ‘of'this country: 
Tn with a ‘population of 42,700,000, ‘the 
number of telepr 000 
more than those of Fränées or 14,640,000. | 

The only cases in which the proportionate’ numbe 


of messages is at ‘all larger than in Great Britain are 


-In teither of these States does the total number ‘of 
messages amount to r per head of the population, and 


in Belgium ‘the number forwarded is even closer to the 


British ratid’as compared with population. But both 
these countries derive an exceptional advantage from 
the number of foreign telegrams passing through them, 
and not, as it weré, resting within their borders. 


_ English messages are not swollén to any appréciable 


extent from this cause. Switzerland, moreover, has its 
native business largely increased by the host of. loco- 


_ motive and telegraphing foreigners annually! attracted 


to the playground of Europe. ‘Hence it may be fairly 
said that England is decidedly ahead of continental 
Europe in the matter of telegraphic employment: 
‘During the present year arrangements have been 
made for the erection of over 5,000 miles of new wire, 
intended to meet the demands upon the system made 


bytthe prospect of reviving trade. The cost will not © 


add to capital sunk in telegraphs, but will be all charged 
to the revenue of the Department. 
For two or three years past, owing to the coni- 
mercial stagnation that has’ prevailed, the rate ‘at 
which the use of the telegraph has progressed has been 
but slight. | 
- As regards railway telegraphs there are at present 
14,889 miles of poles, 62,099 miles of ‘wires, 13,128 
speaking instruments, 22,411 block instruments, and 


11,308 semaphore repeaters. . All these being used for _ 


working the “block ” system. 


Sir CHARLES Bricut, late chief engineer to the 


British and Irish Magnetic Telegraph Company, | 


said that he considered that the progress that had 
been made in telegraphy under Government manage- 
ment was highly creditable. As regards Sounders, he 


| entirely one of 
sound, and was exclusively used by the company of 


date statistics of foreign messages would be forth- 
Major WEBBER pointed out that Mr. Graÿes’ paper 
was the first of the kind that had been read before the 
Society ; the period chosen was particularly a happy 
one, inasmuch as it was coincident with the growth of 
the Society of Telegraph Engineers. He expressed a 
hope that a 6d. rate Le telegrams would shortly be 
Mr. C. E. SPAGNOLETTI, in seconding a vote of thanks, 
complimented Mr. Graves on the paper‘he had read, 


_ which must have involved a great deal of trouble to 


get | | 
Mr. RoBERT Gray said that as regards the cheapen- 


ing of telegrams,’ the traffic on the Marseillés-Algiers 


cable, which was formerly transmitted at the rate of 2d. 


_ per word, could now be sent for ‘1d. per word, two 


cables being used-for ‘the purpose. The increase in 
traffic consequent on the reduced rate had quite paid for 


_ the new cable. 


“The PRESIDENT having made some concluding re- 
marks, the meeting adjourned. 119919 


AT an extraordinary ‘general meeting of the Society 
held June 3rd, Mr. W. H. Preece, President, in the 


or upwards: of ‘10,000,000 less than the number passed 


phie despatches was barely 100,000 


In the discussion which followed the reading of the 
| paper | 


He hoped that at some future 


. 
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chair, the minutes of the last general meeting having. 
been read and confirmed, Dr. C. WiLLiAM SIEMENS, 
D.C.L., LL.D., F.R.S., Past President of the Society, © 
read a paper on ‘The Dynamo-Electric Current in its. 
application to Metallurgy, to Horticulture, and to the. 


ransmission of Power.” ,,; | 
Amon the means at our disposal, for effecting the 
fusion o 
none has been more fully recognised than the hydro- 


oxygen blast, The ingenious modification of the same 


by M,, H. Ste, Claire de Ville, known as the Deville 
furnace, has been developed and applied for the fusion 
of platinum in considerable quantities by Mr. George 
Matthey, F.R.S. | 

The Regenerative Gas Furnace furnishes, however, 


another means of attaining extremely high degrees of 


heat, and this furnace is now largely used in the arts—. 
_ among other purposes, for the production of mild steel, 


By the application of the open hearth process, 10 to 15 


tons of malleable iron, containing only traces of carbon 


or other substances alloyed with it, may be seen in a 


perfectly fluid condition upon the.open hearth of the 
furnace, at a temperature probably not inferior to the 
melting point of platinum, It may here be remarked: 
that the only building material capable of resisting such’ 
heats is a brick composed of 98'5 per cent. of silica, and 
only 1°5, per cent; of alumina, iron, and lime, to bind the. 


silica together. 


In the Deville furnace extreme degrees of heat are | 
obtained by the union of pure oxygen with a rich. 


gaseous fuel under the influence of a blast, whereas in 


the Siemens’ furnace it is due to slow combustion of a 


poor gas, potentiated, so to speak, by a process of. ac- 
cumulation through heat stores or regenerators. 
The degree of heat attainable in both furnaces is 


limited by the point of complete dissociation of carbonic. 


acid and aqueous vapour, which, according to Ste. 
Claire de Ville and Bunsen, may be estimated at from 
2,500° to 2,800° C. But long before this extreme point 


has been reached, combustion becomes so sluggish that 
the losses. of heat by radiation balance the production 


by combustion, and thus prevent further increase of 
temperature. 

is to the electric arc, therefore, that we must look 
for the attainment of a temperature exceeding the point 


of dissociation of products of combustion, a temperature | 


not much inferior to that of the sun. ae 

The object of the paper is to show that the electric 
arc is not Only capable of producing very intense de- 
grees of heat in a focus or extremely contracted space, 
but also such larger effects of intense heat, with mode- 


rate expenditure of energy, as will render it useful in 


the arts for effecting the fusion of platinum, iridium, 
steel, or iron, or for such reactions or decompositions 
as require for their accomplishment an intense degree 


of heat, coupled with freedom from disturbing influences 


such as are inseparable from a furnace worked by the 
combustion of carbonaceous material. 


The apparatus employed to effect the electro-fusion © 
of such material as iron or platinum consists of an — 
ordinary crucible of plumbago or other highly refrac- 


tory material, which is placed in a metallic jacket or 
outer casing, the intervening space being filled up with 

had conductor of heat. A 
hole is pierced through the bottom of the crucible for 
the admission of a rod of iron, platinum, or dense car- 
bon, such as is used-in electric illumination. The cover 
of the crucible is also pierced for the reception of the 
negative electrode, by preference a cylinder of com- 
pressed carbon of comparatively large dimensions. At 
the end of a beam supported at its centre is suspended 


_ the negative electrode by means of a strip of copper, or 


other good conductor of electricity, the other end of the 


highly refractory metals; and other substances, 


beam being attached to a hollow cylinder of iron: free 
to move vertically within a solenoid coil of wire, pre. 
senting a total resistance of about 50 units or ohms. 
By means of a sliding weight the preponderance of 
weight of the beam in the direction of'the solenoid can 
be varied so as to balance the magnetic force with which 
the hollow iron cylinder is drawn into the coil, One 
end of the solenoid coil is connected with the positive, 
and the other with the negative pole of the electric-arc, 
and, being a coil of high resistance, its attractive force 


on the iron cylinder is proportional to the electro-motive. 


force between the two electrodes, or, in other words, to. 
the electrical resistance of the arc itself. | 

The resistance of the arc was determined and fixed 
at will within the limits of the source of power, by 
sliding the weight upon the beam. If the resistance of. 
the arc should. increase from any cause, the current 
passing through the solenoid would gain in strength, 
and the magnetic force overcoming the counteracting 
weight would cause the negative electrode to descend 
deeper into the crucible; whereas, if the resistance of 


the arc should fall below the desired limit, the weight — 


would drive back the iron cylinder within the coils, and 
the length of ‘the arc would increase, until the balance 
between the forces engaged had been re-established.: 
In working with the modified medium-sized dynamo 
machine, capable of producing 36 webers of current 
with an expenditure of 4 horse-power, and which, if 
used for illuminating purposes, produces a-light equal 
to 6,000 candles, it is found that a crucible of about | 


20 centimetres in depth, immersed in a non-conductive 


material, is raised up. to a white heat in less than a 


_ quarter of an hour, and the fusion of 1 kilogram of 


steel is effected within, say, another quarter of an hour, 
successive fusions being effected in somewhat diminish. — 


ing intervals of time. It is quite feasible to carry on 


this process upon a still larger scale by increasing the 
power of the dynamo-electric machine and the size of 
the crucibles. ae | ‘0 
The dynamo-electric machine consuming 4°25 horse- 
power, or 3°17 ergtens, per second, will send a current 
of 40°5 webers through 1 unit electrical resistance; 
replacing the resistance by an arc maintained by the 
balance-weight constantly at 37°8 volts electro-motive 
force, the same current will flow. 96 © 
Neglecting the connecting wires, there will be de- 
veloped in the arc an energy of | = à 


1,531°2 x 107 ergs. per second == 
0,187°2 x 10 ergs. per minute = 
1,378'1 x 10'° ergs, per 15 minutes = 
32°8 + 10* gram water degree units of heat. 


Assuming steel to have the same specific heat as 

iron, Viz., at Mee | 
"1040 x O'000144 

and that the melting point of steel is 1,800° C., then 
420'5 units of heat will be expended in raising the steel 
to this temperature; and assuming the latent heat of: 
fusion at 29°5 units (silver is 21, and zinc 28), there 
are roughly 450 units required to melt a gram of steel, 
and 225,000 to melt half a kilogram, that is about # of 
the heat generated in the crucible, and + of the horse- 
power actually expended. A good expansive condens- 
ing steam engine converts the heat ehergy residing in 
coal into mechanical energy, with a loss of about 80 
per cent., or, in other words, 1 only of the 7,000 units 
residing in a gram of ordinary coal is represented as 
work in the engine. The useful effect attainable in the 
electric furnace is therefore} x 1 — 7 of the heat 
energy residing in the fuel consumed under the boiler 
of the engine. | 


(Zo be continued.) 
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Patents—1880. ‘ 


« Electric light apparatus.” :‘W. L. Wiss. 
(Communicated by J, A. Mandon.) Dated May 26. 
2183. ‘Railway signalling apparatus.” E, 
SPAGNOLETTI. ‘Dated May 28: : 
.2207. “Conductors of lightning.” O. Wotrr. 
Communicated by W. Michalk.) _ Dated May 31. 


‘2208. “An improved: fire and burglar alarm.” J. 


McNeill. Dated May 31. 


2229. “Improvements in the construction of 
appatatus for lighting gas, part of which apparatus 
is also applicable to other electrical appliances.” 
C. L. CLARKE and J. LeicH. Dated June 1. 


2235. x: New or improved modes and means or appa- 
‘atus for signalling or communicating between passen- 
gers and servants in railway trains.” E. GILBERT and 
A, E. GILBERT. Dated June 1. ; | 


2236. “A new or improved electric lamp with auto- 

‘ matic regulation for the purpose of lighting by electri- 

city, and éffecting a regular uniform approach of the 

two electrodes or candles in the proportion as they are 
consumed,” S. CoHNé.  Dated June 1. 


2252, “Electric lamps.” G.G. ANDRÉandE, EASTON. 
Dated June 2. _ | | noi: 

2272. ‘‘ Obtaining, increasing, and employing cur- 
rents of electricity.” T.SLATER. Dated June 3. 

2305. ‘‘Improvements in apparatus for securing the 
proper relative working of switches, crossings, and sig- 
nals, and the more certain and effective working of 
the signalling devices on railways.” J, S. WILLIAms. 
Dated June 8. 

2312. “ Improvements in diving bells and in electrical 
and other apparatus to be employed in connection there- 
with for submarine or subaqueous operations, parts of 
which apparatus are applicable for other purposes.” 


W. R. Lake. (Communicated by C. F. Pike.) 
Complete. Dated June 8. : 


2354. “Improvements in and connected with 
batteries, whereby they are converted into transmitters 
of sound.” R. H. Courtenay. Dated June 10, 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1879. 


4170. “Interlocking the telegraphic block instrument 
with the points and signals of railways.” C. HopGson. 
Dated October 15.. 6d. The apparatus employed for 
the above and which is intended to give greater security 
to the traffic of railways, consists of three ‘principal 
parts; first, a locking handle which can be moved by 
band into either of two positions, so as to lock and un- 
lock the point and signal levers; secondly, a commu- 
tator with its plunger for making electrical connections, 
and transmitting telegraphic signals to another station ; 
and thirdly, a detent which is connected to and worked 
either by one of the ordinary semaphore -signals, or by 
à treadle or trigger acted on by.a.passing train, the 
Connections for this purpose being either mechanical or 
electrical, | 
4298. “ Apparatus for transmitting and receiving 
Signals on ships and vessels,” &c. FRANK RICARDO 

RANCIS. Dated October 22. 8d. Consists in the 
combination and arrangement of an instrument con- 
ming a series of commutators and transmitting keys 


corresponding to the number of signals required to be 
employed. | oe 
4306. ‘ Automatic contact breakers for electric 
circuits.” Tuomas WILKINS. Dated October 22. :2d. 
Consists in the use of an.air-chamber or vacuum bellows 
in which a slight. leakage is permitted. : The said 
air-chamber or vacuum bellows is connected with the 
contact surfaces of. the electric circuit and the air is 
expelled from the chamber when the said surfaces are 
in contact or vice versa. In lieu of the air chamber 
clockwork may be used. (Provisional only,) _— 


4346. “Galvanic: batteries.” R. C. ANDERSON. 
Dated October 24. 2d. (Relates to batteries described 
in our last issue.) (Patent void.) | 


4354 ‘‘Electric lamps.” A. S. Dated 
October 25. 6d. Describes lamps similar to those 


illustrated in this journal, 
4400 “ Electric apparatus.” : W.R. Lake. (A com- 


munication from Professors Houston and Thomson.) 


Dated October 29. 1s. Consists of a dynamo electric 


machine, the coils of the field magnets being wound © 
_ conically, the wide portion being placed as near as 
_ possible to the revolving armature, and serving thereby, 

in addition to the ordinary purpose of magnetising the 


field magnets, to directly influence and strengthen the 
polarisation of the said armature. Likewise of a regu- 
lator lamp, and also of a storage battery. The claims 
are twenty-seven in number. - | 


4404. “Electric batteries.” A. V. NEWTON. (A 
communication from F. Tommasi.) Dated October 29. 


6d. Belong to that class of battery in which two ex- 
citing liquids are used, and each cell is an outer vessel, 
consisting of two cylinders.of about equal depth, but of 
different diameters, joined together end to end. The 
lower half of this vessel has a smaller diameter, and 
constitutes the bottom of the vessel. The annular por- 


tion which joins the two cylinders together constitutes 
an annular gutter, and forms a support for a cylinder — 


of zinc, which is attached by cement to the upper half 
of the vessel. This zinc cylinder is bevilled at its upper 


periphery, to form between it and the vessel a gutter 


for the reception of mercury, and inthe. gutter at the 
foot of the zinc cylinder mercury is also placed; this 
for the purpose of maintaining the amalgamation of the 
zinc. Within the zinc cylinder, and reaching down to 
the bottom of the outer vessels, a cylindrical porous pot 


is placed. This pot is glazed at the bottom, and to | 
_ about one-half its height, or to a level with the bottom 


edge of the zinc cylinder, and from its top down to a 
level with the exciting liquid contained in the outer 
vessel. In this partially porous pot a semi-cylinder of 
carbon, about half the depth of the pot, is suspended, 
and a semi-cylinder of glass or earthenware of corres- 


_ ponding bulk is provided, which is also suspended from 


a rod sliding through a cover with which the cell is 
fitted. The outer vessel is filled with dilute sulphuric 
acid, and the porous pot with strong nitric acid. To 
set the cell in action it is only necessary to depress the 
semi-cylinder of earthenware in order to displace the 
nitric acid at the bottom of the pot, and cause it to rise 


| and surround the carbon. 


4405. “Electric lamps.” A.V. NEWTON. . (A com- 
munication from F. Tommasi.) . Dated October 20. 
6d. In constructing a pedestal lamp a carbon block is 
used, carried by a central rod for.a series of carbon 
electrodes to butt against. These carbon electrodes 
float in mercury tubes, which incline inwards towards 
a common centre, . 


us. * Electrical apparatus.” E. G. BREWER. (A 


‘communication from E. A, Chambrier.) Dated October 


30. 6d. Consists of a new arrangement of electro- 


| 
| 
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magnet, whereby the apparatus can be regulated in 


such a manner as to find the most favourable point for 
obtaining the maximum of attractive power or force, 
by making an electric current pass into the, bobbins, 
atid also'in the deformation or changing of the form of 
the ordinary plane surfaces of the armature, and of the 
end ofthe bar, so as to increase the dimensions of the 


4440. “Telephones.” J. H, JoHNson. (A commu- 
nication from Clement Ader.) Dated October 31. 2d. 
Relates to the employment in telephones, and especially 
in the receiving instruments, of a superexciting plate of 


soft iron, arranged behind the vibrating metallié dia- 


phragm, and at à very short distance from the latter, 
whereby the sounds emitted are rendered more intense 


construction. , (Provisional only.) 
4456. “Apparatus for containing and protecting 
telegraph wires.” J.T. Kinc. (Communicated. by C. 


and more distinct than’ in telephones of the ordinary 


Linford.)  Dated November 1. 2d, Consists:in con- 


structing apparatus for containing and protecting tele- 
graph wires of lengths of métal rolled, cast, or otherwise 
formed, with. grooves or channels. for containmg the 
wires. . The grooved or channelled surface is;enamelled 
with porcelain or other insulating material ; the, surface 
of said containers, which are in contact with earth, 


visional only.) 


being tinned or japanned to prevent rusting. : (Pro- 


Old Broad. Street, June 4th, 1880. | 


THedirectors of the Brazilian Submarine Telegraph | 


Company (Limited) have declared an interim dividend 
of 2s.:6d.-per Share, or 5 per cent. per annum free of 
income, tax,:for the quarter ended March 31 last. 


THE-office of the Great Northern Telegraph Com- 
ny is removed to 119, Bishopsgate Street. 


THE,“ Compagnie Francaise du Télégraphe de Paris 
à New York,” having commenced business from 


London to the United States at a 2s, rate, the Anglo © 


Company. have reduced their tariff to 6d. per word, 
whilst the Direct Company retain’ theirs at 2s, The 
London receiving office of the new. Company is at 24, 
THe West Coast oF AMERICA TELEGRAPH Com- 
PANY (LIMITED).—The third ordinary general meeting 
was held on the 4th inst. The chairman (Mr, A, R. 
Johnston) expressed his regret that the final accounts 
from the stations on the West Coast had not yet been 
received. They had had a few lines from their general 
manager at Lima, in which he mentioned that he had 
forwarded a mail overland which had not then come to 
hand, but it was not stated whether the accounts had 
also been sent, They knew that there had been great 
difficulty in getting the accounts together from the dis- 
turbed state of the coast, Very little had happened 
since their meeting six weeks ago, but he regretted to 
say that so far as their earnings were concerned matters 


had not improved in the.interval, The war continued . 


to drag along; Mollendo had been entered, and had 
been more or less destroyed by the Chilian forces, and 
the po en 4 had thus suffered pretty severely, He 
did not know that it was anything very great as re- 
garded money, but their property had been destroyed. 


zilian Submarine, Limited, 83-8§; Cuba, Limited, 94-9 
_ Cuba, Limited, 10 per cent. Preference, 453-16}; Direct 


| 


Part of the instruments, however, had been saved, which 
would enable them to continue working when they had 
the opportunity. They were in imminent danger of 
being driven out of Callao, in which case they would 
retire on Lima. They were waiting till matters became 
more settled, As regarded their earnings, he informed 
them six weeks ago hat they were looking better, In 


January the receipts were an improvement on those: of 


ecember, and Februarÿ and March ‘had a ‘further’ in. 
crease, but that seemed to be the turning-point, -In 
April the receipts went back materially; and, May. was 
also disappointing, but that was approximate only, 
After a few remarks by ‘shareholders a discussion en. 
sued on a motion for the appointment as ‘a director’ of 
Mr. R. Kendal, and ultimately the motion was carried, 
The retiring directors and auditors were re-elected; and 


|. the proceedings terminated. 


THE directors. of the Western and Brazilian Tele- 
graph Company have issued an interim report together 
with a balance sheet for the half-year ending 31st’ March 


last. ‘It statesithat. after deducting: 43,067, baläñce of 


‘ special cable repairs,”.carried forward. from! the last 
balance sheet, a: profit of £15,992 has been earned-upon 
the Company’s system during this period; The -gross 
receipts from the 1st of October show an increase, as 


/ compared with the corresponding period ‘of, the, pre- 


ceding half-year of 420,521. The question of..com- 
petition by the Brazilian. Government. land lines with — 
the Company’s system has had the Board’s serious con. 
sideration, believing, as they do, that it is opposed to | 
the letter and thé spirit of the concession under which 
the cables are worked. Special representation$ have 
been made to the Government, and in view.:of the 
strength and justice of the case the Board have strong 
hopes that the competition, as at present: carried ‘on; 
will not be allowed to continue, and the Government.of 
Brazil fulfil in its integrity its pledges to the Company. 


The following are the final quotations of telegraphs — | 


_ Anglo-American Limited, 593-60} ; Do., Preferred, 90-91 ; 


Ditto, Deferred, 324-334 ; Black Sea, Limited, —— ; Bra- 


Spanish, Limited, 15-24 ; Direct Spanish, 10 per cent. Prefer- 
ence, 10g-11%; Direct United States Cable, Limited, 1877, 
10-11 ; Scrip of Debentures, 100-102; Do., £50 paid, 
par-2 pm.; Eastern, Limited, 84-04 ; Eastern 6 per cent. Pie- 
ference, 124-123 ; Eastern, 6 per cent. Debentures, repay- 
able October, 188 3, 102-105; Eastern 5 per cent. Debentures, 
repayable August, 1887, 101-103; Eastern, 5 per cent. 
repayable Aug., 1899, 103-105; Eastern Extension; Austra- 
lasian and China, Limited, 9-9+3 Eastern Extension, 6 per 
cent. Debenture, repayable February, 1891, 107-110; 5 per 
cent. Australian Gov. Subsidy Deb. Scrip, 1900, 103-105 ; 
Ditto, registered, repayable 1900, -103-106; German 


: Union Telegraph and Trust, 8}-9;.°Globe Telegraph 


and Trust, Limited, 5$-6; Globe, 6 per cent. Preference, 
113-12; Great Northern, 9§-9%; Indo-Européan, Limited; 
22-23 ;. London. Platino:Brazilian, Limited, 43-5}; Medi- 
terranean Extension, Limited, 2}-33; Mediterranean 
Extension, 8 per cent.: Preference, 10}-11 ;  ‘Reuter’s 
Limited, 93-103; Submarine, 235-245 ; Submarine’Scrip, 
2$-2%; West Coast of America, Limited, 1$-1% ; West India 
and Panama, Limited, 13-143; Ditto, 6 per cent. First 
Preference, 74-73; Ditto, ditto, Second Preference, 64-7 ; 
Western and Brazilian, Limited, 7#-7§ ; Ditto, 6 per cent. 
Debentures “ A,” 100-103, Ditto; ditto, ditto, “ B;” 100-103; 
Western Union of U.S. 7 per cent., 1 Mortgage (Build- 
ing) Bonds, 117-122; Ditto, 6 per cent, Sterling Bonds, 
103-105; .Telegraph Construction .and Maintenance,’ 
Limited, 333-34 ; Ditto, 6 per cent. Bonds, 106-109; Ditto, 
Second Bonus Trust Certificates, 3$-3%;. India Rubber 


_ Company, 144-143; Ditto 6 per cent. Debenture, 104-1063 
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JOHN ORME, 


M. JACKSON & CO... 


MANUFACTURER. 


AND IMPORTER OF 


FINEST be 
BOHEMIAN | ALSO 
| AND | 
GERMAN | 
GLASS AND WS 
, PORCELAIN : 
CHEMICAL 
APPARATUS, , ANALYSIS. 


By appointment to Her Majesty’ s Hon. pads of 1 Inland FREE a 
Science and Art Department and Government Schools at South 
Kensington ; the India Office, Fe. 


Electric Bells, Batteries, Telephones, Microphones, | 
AND 


LECTURE APPARATUS, &c. 


securely packed for the Colonies and Foreign parts. 


PRICE LIST AND SPECIAL QUOTATIONS ON APPLICATION. 


O ET IT R M E, 
Late M. JACKSON & CO., 


BARBICAN, LONDON. 


47, HOLBORN VIADUCT, 


(OPPosITE THE City TEMPLE), 


Manfacturers of Zannis Patent Dynamo-Electric Machine, 
.© The Cheapest in the Markot. 


MAGNETIC BELLS —No Battery required. Satisfactory working guaranteed for five years. 
ELECTRIC BELLS of every description for House and Ships’ use. 


Burglar Alarms, Pear and Button Pushes. Insulated Wire. Indicators. 
- Fire Alarms. 


ESTIMA TES GIVEN FOR FITTING UP HOUSES, é&c., COMPLETE. 
| ILLUSTRATED: PRICE LIST ON APPLICATION. 
Models Made, Experimental Work done. All Repairs promptly Executed on the Premises, 


Silk Covered Wire.. Binding Screws. .. Double Covered Wire for Indoor 


or Outdoor use. 
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ELECTRICAL & SCIENTIFIC APPARATUS. 


WHOLESALE MANUFACTURERS OF 


ELECTRIC BELLS, ELECTRIC REVERSING. 
INDICATORS, AND CONSTANT MANGANESE | 


BATTERIES. 


TELEPHONE SWITCHES AND TRANSMITTERS. 


INDUCTION COILS of highest finish. Carbons, Wire, 
_ ‘Terminals, and all materials, 


ANDERSON'S PA TENT. BA TTERIES. | 
Instruments made, repaired, or altered on the premises, 


Illustrated Electric Bell List free, complete Catalogue 
Two Stamps. Special quotations to the Trade. 


DALE & CRAMPTON, 


Manufacturing Electricians, 


4, Little Britain, London, E.C. | 


ESTABLISHED 1851. 


BIRKBECK BANK, 


Southampton Buildings, ahaa Lane. 


Current Accounts opened according to the aia practice of other 
Bankers, and Interest allowed on the minimum monthly balances 
Fosse not drawn below £25. No commission charged for keeping 

ccounts, 


The Bank also receives money on Deposit at Three per cent, 
Interest, repayable on demand. 


The Bank undertakes for its Customers, free of charge, the 
custody of Deeds, Writings, and other Securities and Valuables; 
the collection of Bills of Exchange, Dividends, and Coupons ; and 
the purchase and sale of Stocks and Shares. 


@ Letters of Credit and Circular Notes issued, 
A Pamphlet, with full particulars, on application. 


FRANCIS BAVENSOROFT, Manager. | pat 


31st March, 1880. 


THE BIRKBECK BUILDING SOCIETY’S ANNUAL 
RECEIPTS EACESD FOUR IONS 


How TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay. —Apply at the 
Office of the BIRKBECK BUILDING SOCIETY. 


How To PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, 


With Immediate Possession, either for Building or de me pur- 
AN 


ses. —Apply at the Office of the BIRKBECK FREEHOLD 
OCIETY: : 


Pamphlet, with full particulars, on application. 
FRANCIS RAVENSCROFT, Manager. 
Southampton Buildings, Chancery 


R. C. ANDERSON’S PATENT BATTERIES, 


POWERFUL, CONSTANT, AND ‘SUITABLE 
FOR EVERY PURPOSE, — 


à. 


L 4 


 ELECTRICIANS & ENGINEERS 
are invited to view them in action 


daily from 3 p.m. 


PRICES AND FULL PARTICULARS, POST FREE, 


DALE & CRAMPTON, 
4, Little Britain, London, E.C. 


ELECTRICITY. ELECTRICITY. ELECTRICITY. 


GEO. G. BLACKWELL 


PREPARES specially the MANGANESE for use in M 


Leclanché and other Batteries ; guaranteed pure, strong, and 
certain action. 


_ Manganese and Mineral Works, Garston. 


| Offices—RicHMonD BuiLpincs, 26, CHAPEL STREET, LIVERPOOL, 


F. H. BROOK, ELECTRICIAN, 
107, Lorrimore Road, Walworth, S.E., 


M UFACTURER of Voltaic and Frictional Apparatus; for 
commercial uses, private experiment, and public demonstration, 


of new ange’ os roved insulation, and highest efficiency. 


le Self- ac 
Hi Leyden Batteries 
ew .Pattern. Bells, every part, except terminals, fitted 
upon a vigid metal base, cast in one piece. 


New complete Price List, 24 pp., Special Trade Terms, | 1 


POCKET SOUNDERS FOR LEARNING MORSE CODE, 


Of Superior Make. In Brass, Sd. each. Nickel Plated, 1s. each. 


/ 
+ 
/ 
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“VULCANISED FIBRE. 


Le 


THE NEW UNBREAKABLE NON- CONDUCTOR. 


Mr. T. A. EDISON, the Great Electrician, says of it :— 
WT esteem it very highly, and use larger quantities of it than of Vulcanised Rubber, and in its presents 


condition find it very satisfactory.” 
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| BEDFORD COURT COVENT GARDEN, W. City 
May lst, 1880, will be removed to 


16, BRITAIN, ALDERSGATE STREET, 


ED WA D A r RSON begs to draw the attention of his clients to the his premises wild 
enable him to them. Having steam power on: the place, he will be enabled do undertake. work to any extent, and te — 


their inspection. | | 


THE GOWER-BELL LOUD-SPEAKING TELEPHONE, 
TELEPHONE LINES ERECTED AND MAINTAINED. 


pe and Apparatus of the best and most recent description, 


INSTRUMENT MANUFACTURERS À 
| Appointment to the Royal Testitudion of Great Britain), | 
Ak and 12, Beak Street, Regent Street, W. 


“IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates: Immediately available iA 
any condition of the atmosphere. | 


“LADD | DYNAMO MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIG MACHINE 
for Laboratory use, 


“PHOTOGRAPHY 


DRY PROCESS). 


Previous Knowledge nol necessary, 


Ne Chemicals required in the field, Tourists Pocket Camera 


for “Plates 44 by 84. Lens, Patent Stand, Chemical 
and every à 


£8 
THE SAME. SET FOR PICTURES 5 x 4, £9 Os. 


Sensifwe Plates as. 6d. per dox. 


WRATTEN &. WAINWRIGHT. 


GREAT QUEEN ST, LONG AORE, w-.o. 


é 


DAVIS : & | 
SCREW. MANUFACTURERS. 


Binders, Terminals; Connectors, Clamps, in Stock. 


BOWLING GREEN LANE, FARRINGDON ROAD, EC 
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"27, GREAT GEORGE STREET, WESTMINSTER, SW 


Telegraph, and for the Supply of Telegraph Stores. 


OF EVERY DESCRIPTION OF 


“TELEGRAPH INSTRUMENTS" AND APPARATUS.. 


7 : W: M. WARDEN, of tne je late Firm oF Warden, Muirhead and Clark. 


_ APPS, 433, STRAND, LONDON. 


Telegraphic Engineer and Contractor. Weedle, Morse, Alphabetical, Sounders and récording 
Telegraphic Instruments. Batteries, Lives, Cables, Insulators, Semaphore, Torpedo Apparatus, Mine 
Exploders, Dynamite, Gun Cotion. Ebonite Manufactures of all Sheet, Tube and Rod 
. it to Order for Manufacturers and Amateurs, and ail Materials for Scientific Apparatus, Surveying, 
Mechanical, Optical, Electrical, Acoustic and Scientific Instruments of all kinds. 
se? Patent Induction Coil, 1 inch to 60 inch, Spark in Air, Vacuum Tubes anid Apparatus. 
: OPRIC LIGHT. Contracts for Supply and Maintenance, &c. Telephonic Bell and Pneumatic 
‘Commainiestors laid and maintainea. Apps’ New Constant Medical Battery. Bagot’s Patent Mining 


ignal: Apparatus for d_ Alarum for 


: Shafts and Engine Pianes. Bagot’s Patent Temperature Recorder an 
ineries, Ship’s Cargoes, &c. ‘Patents and Models of Inventions. | 


RUBBER GUTTA-PERCHA, "AND TELEGRAPH 
~ WORKS ‘COMPANY, UMITED. 


° offices and Warehouses : 106 & 100, CANNON E.C. 
Works : Silvertown, Essex ; Persan Beaumont, France. 


TELEGRAPH ENGINEERS AND MANUFACTURERS oF 


CABLES. Subterranean, aad Aérial. 


WTS —India-Rubber.and Gutta-Percha covered in all gauges. | | 
"Morse" Inkers, Single Needle, Wheatstone’s Alphabetical, Preace’s & Walker's system of 
| Sir W. ‘Thomson's and other 


| Semaphore ‘‘ Block” Instruments, Bells, Resistance Coils, ir 
Galvanometers, Condensers, Testing Instruments, &e, | 

BATTERIES MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE 
Be COLONIES OF THE CELEBRATED LECLANCHE BATTERY, which has 
received the most favourable: reports from ‘Telegraph Engineers, and Is in general use on English 
and Continental Railways.” Asa Battery for all Telegraphic purposes it.is undoubtedly pre-eminent. 
Alt other kinds of. Batteries also manufactured. Ebonite Cells, Carbon Plates, &c. 2 


The Leclanché is the best Batter 


; Manuracturers OF THE MOST IMPROVED Apparatus ror RAILWAY 


SEMA PRORE REPEATERS “LIGHT” INDICE AND WALKERS “PASSENGER AND 


GUARD” COMMUNICATOR. 
THLEGRAPH ‘STORES AND APPARATUS OF EVERY 


TORPEDO APPARATUS. 


* THE INDIA- RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limited) are. Patentees 4 re 


: and Manufacturers. 0j 4 Complete System of ‘Torpedoes for Harbour and Coast Defence, and of the 
SILVERTOWN PATENT FIRING. BATTERY, 
. | | À Constant Battery for Mining and Blasting Purposes. 

is CONTRACTS ENTERED INTO for the SUPPLY, Comet RUCT ION, and MA 


for The Prorrieron ev M: Buackvock & AL WELL ‘Roan, 


for: the Brection. and “Complete. Equipment of Lines 4 1 


INTENANCE of TELEGRAPH LINES. 


# 
à 


CAN UFACTURERS OF IRON POLES AND TELEGRAPH WIRE. | 


? 
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